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CLINIC OF DBS PAUL D WHITE 
and R EARLE GLENDY 

From the Cardiac Clinics and Laboratory op the Massa- 
CHOSETTS General Hospital 


RECENT ADVANCES IN TEEE TREATMENT OF HEART 
DISEASE 

HTTRODVCnOH 

During the past decade several significant advances have 
been made in the treatment of heart disease, probably more 
than in any previous decade We have selected for presenta 
tion herewith, 5 cases, each illustrating one of the more im 
portant new therapeutic measures In the order of distussion 
these five measures are quinidine therapy, the use of salyrgan 
or metcupurin, paravertebral alcohol iii 3 eclion, total thyroid 
ectomy and pericardial resection They are important ad 
juncls in treatment but by no means replace any of the rehable 
older methods of cardiac therapy which include rest, restric- 
tion of fluids and diet, the proper use of digitalis, of vasodilator 
drugs, and of diuretics by mouth, and the cardiac bed and 
Southey tubes, merely to mention the more important time- 
honored methods 

One other new therapeutic measure which deserves honor- 
able mention at least, even if not so important as those that are 
presented in detail In this report, is the administration of 
theophylhn-ethylene-diamine (ordiMnly called aminophyllm, 
cuphylhn, or metaphyllin) In the relief of Cheyne-StoLes res 
plralion and obstinate recurrent angina pectons (especially at 
i^t) In such cases rapid and striking relief may sometimes 
follow the administration of 714 grams (2 cc. ampule) of 
minophyllm intramuscularly, or 4 grams (10 cc. ampule) 
inlravcnouslj, or less saUsfaclorilj IV. to 3 grams by month, 
two to five times daily 
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QUmiDINE THERAPY 

Case I — J L , a Jewish boy aged nineteen years, was admitted to the 
Massachusetts General Hospital on February 2S, 1935, complaming of rapid 
irregular palpitation and some vomiting of four months’ duration He had 
had whooping cough and measles m childhood In May, 1925, several months 
after an infection with fever and vomiting, he was seen by us and found to 
have rheumatic heart disease, with well-marked cardiac enlargement, mitral 
stenosis, aortic regurgitation, and a normal rhythm with a rate of 96 beats 
per nunute In June, 1925, a tonsillectomy was done In the fall of 1925, on 
account of persistent signs of rheumatic activity (increased temperature, pulse, 
and white blood cell count), he was put to bed and kept there for about so. 
months, durmg which time he contmued to have a rapid pulse rate, at times as 
high as 140 From June, 1926 to November, 1934 he felt fairly well, except for 
an occasional respiratory infection, and with restricted activity was able to at- 
tend school and lead a fairly normal hfe His heart gradually mcreased m size, 
but the rhythm remamed normal Durmg November, 1934, followmg a cold, 
he noticed, for the first time, rapid irregular palpitation He was digitalized 
at this time and given a maintenance dose of digitalis For the next three 
months he did not feel neU On the days when the palpitation was most 
noticeable he felt weak and often vomited almost everythmg eaten Early 
m December, 1934 he spat i ounce of bnght red blood, and two weeks later 
again raised the same amount of blood From that time until his admission 
to the hospital, he was confined to bed and chair except for an occasional 
short walk The distressing palpitation continued There ivas no dyspnea, 
orthopnea, or edema His physician referred bun to the hospital because of 
a persistently rapid pulse rate, which did not respond even to large doses of 
digitalis and small doses of qumldme at home 

Physical exammatlon showed a fairly well nourished, somewhat pale young 
man with anxious facies sitUng propped up in bed Breathmg was slightly 
rapid There were rapid irregular arterial pulsations m the neck The pupils 
were somewhat dilated but reacted normally There were a few slightly en- 
larged nontender axillary lymph glands The prccordium bulged slightly The 
heart was greatly enlarged downward and to the left, the left border of dulness 
lymg in the midaxillary hne The apex impulse was forceful and easily visible 
m the seventh interspace The first sound at the apex was slappmg m quahty 
and preceded by a mid- and late-diastohc rumble There was also a short 
systohe murmur at the apex Along the left sternal border a famt early blow- 
mg diastolic murmur was audible The rhythm was totally irregular at a 
rate of 160 beats per mmutc The blood pressure was 154 mm mercury systohe 
and 20 diastolic The hver was palpable 4 cm below the costal margin m the 
mpple line There were no rheumatic nodules and no cyanosis or edema 

The unne was normal on two occasions The hemoglobm was 80 per 
cent (T), the red blood cell count was 5,220,000 and the white count was 
21,430 The corrected sedimentabon rate was 0 57 mm per minute The 
Hmton reaction was negative The electrocardiogram showed auricular fibiH- 
lation with a ventricular rate varying from 120 to 180 The basal metabolic 
rate on six occasions, after his rapid pulse rate was controlled, ranged from 
— 1 per cent to —19 per cent, three times less than —10 and three times greater 
than — 10 

The accompanymg chart (Fig 164) shou's his course while m the hospital, 
includmg temperature, apex and radial pulse rates, respirations, medications, 
sedimentation rate, and white blood cell counts Digitalis was discontinued 
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on the iecood da) because of nausea It was not certain whether he had had 
too much digitalb or was simply nauseated from congestion in the gastro- 
intestinal tract On the monung of the third day after admission following 
the admlttktratlon of 30 grains of quinkline sulphate in divided dose* of 6 
gnlm each in twenty four hours for two days, the pulse rate dropped from 
130 to 80 beats per minutes and the rhythm became fundamentally regular, 
whh much subjective relkf of symptoms Thereafter, while In the hospital, 
the pulse rate ranged from SO to 90 occasionally ruing to 100 or slightly 
abo\*e The slight discrepancy in apes and radial rates nfler the luricubr 
fibrillation ceased was due to premature beats. On account of evidence of me 



^ 164,-Ctae I 


^ >5 enOa, ^ ^ 
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3 grains, four times a day, for nearly three months He improved remarkably 
and was able to work almost every day through the summer as an announcer 
at an amusement park The digitalis was omitted and the dosage of quimdme 
sulphate reduced to 6 grains daily, 3 grains in the monimg and 3 grains at 
mght 

Physical exammation on September 6, 193S, showed his s k i n well tanned 
and his general condition good The apex impulse of the heart was visible 
and palpable m the seventh mtercostal space 12^ cm to the left of the mid- 



Fig 16S — Case I A, February 28, 193S Fully digitalized but before 
intensive quimdme therapy Auricular fibrillation, ventricular rate 120-180, 
well-marked nght axis delation, and deeply mverted S-T segments m Leads 
H and HI B, March 3, 193S After quimdme sulphate m divided doses of 
6 grams each five tunes a day for two days (60 g rains in aD) Normal rhythm, 
rate 80, mtemipted every third beat by an abnormal QRS complex, probably 
a late premature beat Prolonged P-R mterval (0^3 seconds), nght axis devi- 
ation, and persistent digitalis effect upon the S-T segments C, September 6, 
193S After a fairly active summer No digitalis for several months Quimdme 
sulphate, 3 grains, twice daily, mommg and mght Normal rhythm, rate 100, 
shghtly prolonged P-R mterv^J (0 21 seconds), promment P2, low but upnght 
T waves m the conventional leads (disappearance of digitalis effect), and 
nght axis deviation 

sternal hne There were moderate aortic systohc and diastohc murmurs, a 
shght to moderate apical middiastohc murmur, and a Ipud apical systohc 
murmur The hlood pressure was 140 ^tohc and 60 diastohc The lungs 
were clear, the Irver was not enlarged, and there was no edema over the shins 
or ankles He was advised to carry on qmetly, using 3 grams quimdme, twice 
daily, or more often if necessary, and, if possihle, to spend the wmter m a 
milder climate 

Figure 16S shows serial electrocardiograms durmg and followmg the 
auricular fibrillation 
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Diaoussion.-^ long ago as llA? qumine vras reported 
by Senac to be helpful m the control of rebellious palpitation, 
but It was used very irregularly and by most internists not at 
all, until about fifteen years ago, when its isomer quinidine 
was introduced by Frey.' after he had learned oi the awderitol 
discovery (by a patient of Professor Wenckebach s) of fte 
beneficial eSect oi quinine in controlling paroxysmal auncular 
fibrillation 

Fifteen years ago quinidine was tried out in a large number 
of utiselected cases of auncular fibriliahon Frequently it re- 
stored normal rhythm, but there were many failures and a iew 
disasters which resulted m considerable dissatisfaction or ac- 
tual fear in the use of the drug 

Ihinng the past ten years, however, in carefully selected 
cases, quinidine sulphate has been found useful and, at tunes, 
even hfe saving, as in our Case I, recounted above, who un 
doubtedly would have gone on to extensive congestive failure 
and death had there been a persistence of the uncontrolled 
ventricular rate m hiS obstinate auncular fibrillation 

There are three indications for quinidine therapy In the 
first place it may save fives by the restoration of normal 
rhythm in cases oi auncular fibrillation or paroxysmal ven 
tricular tachycardia m the presence of senous heart disease 
(including coronary thrombosis) when other measures have 
failed Secondly, it may restore normal rhythm m cases of 
persistent auricular fibnllation who show little or no heart 
disease, especially when they are uncomfortable as a result 
of the palpitation caused by the arrhythmia And thirdly, in 
rations it may prevent disturbances of rhythm, particularly 
paroxysms oi auricular fibriDation and also sometimea par- 
oxysmal tachycardia and premature beats. 

For the control of auncular fibrillation or paroxysmal ven 
tricular tachycardia a good method of qumidme treatment has 
in OUT hands, been to adDiinlster 6 grains of quinidine sulphate 
mcry two hours for five doses on a given day following a 
dose of 3 grams (to detect any unusual sensitivity to the 
8™"® ''f quinidine sulphate di 
into five doses over n period of eight hours usually suf 

^ 1 .,! 'if rhythm 

persists the program can be extended cautiously to indude 
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one to two more doses m two to four hours, or it may be re- 
peated the next day Patients receiving these large doses of 
quimdine sulphate should be in bed under close observation 
and preferably with electrocardiographic control (for example, 
an electrocardiogram should be taken before startmg qumi- 
dme, before the third dose, and before the fifth dose) Mild 
toxic symptoms such as slight tinnitus are not important, but 
severe symptoms of cinchomsm, excessive tachycardia (over 
150 per minute), or intraventncular block by electrocardio- 
gram demand the omission of the drug 

Finally m the prevention of arrhythmias, rations of 3 or 
rarely 6 grains of qmnidine may be taken one to four times 
a day (even at three hour intervals) for periods of days or 
weeks The effect of a single dose lasts about four hours 
Therefore, it is important to prescribe quimdine an hour or 
so before some particular effort or episode which might excite 
an attack of tachycardia or fibrillation Looseness of the 
bowels (sometimes a favorable laxative effect) or a httle deaf- 
ness occasionally results from the long continued use of qumi- 
dme sulphate and may require omission of the drug or reduc- 
tion m ^e dosage 

SALYRGAN 

Oase IL — A E B , a seventy-one-year-old merchant, till June in good 
health, was admitted to the Baker Memorial Hospital in September, 1932 His 
first senous s)Tnptoms had appeared three months previously while dnvmg his 
car home from a famOy dinner At the onset he complamed of indigestion 
After several hours he vomited and later developed a feehng of pressure in his 
chest and difficulty in breathing He preferred to sit upright by the open 
wmdow He coughed and raised blood-tmged sputum Respiration was wheez- 
mg m character He remained strictly in bed for several days following this 
episode and had spent the greater part of his time m bed thereafter, though 
he drove his car on two occasions Approximately nine weeks after the onset 
of symptoms he was found in a stuporous condition, thought to be uremic 
coma, from which he recovered m a few days Coincidentally edema of the 
legs appeared and breathmg became mcreasmgly more difficult up to the time 
he was seen by us, m spite of a fair amount of digitalis and diuretics by mouth 

Physical exammation revealed an elderly man who apparentlj hid lost 
weight but who showed extensive edema of the legs, genitalia, and trunk 
Breathing was somewhat rapid and labored The pupils reacted normally 
The upper teeth were replaced by a denture Many loner teeth were missing 
The tongue and buccal mucous membrane were bright red and moist, the 
tongue was sore The heart apex and left border of dulness were in the sixth 
intercostal space, 13 cm from the midstemal Ime and well outside the mid- 
clavicular line The heart sounds were of poor quahty, the rhythm was regular 
except for an occasional premature beat, the rate was 86 beats per minute. 
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Em tu^^Etd SSdtag 6 cm bdow lie cMtal margin, and them w« 

KVtral nccnamna rfm«d the rir^t poaftle «' 

bmnln and aemal while and red Wood ceUi ^ .^Ec e™vlly Iran 

1014 to IjOlS The nonprotelo nitrogen of the blood waa M mg 
TV hemoglobin waa >S vt cent (T), tV red blood count waa SliSOIWh 
and tv white count waa 12 700 The differential count and amear noriMl 
'n« electrocaniiograin ibowed ventricular prematxxre beats interruptii^ 
an otherwise normal rhythm, rate ol 90, P R btenral prolonficd 0^2 fccond, 
slightly slurred Q-R-S wava, and low T waves. 

The severe congeative fallore w« thought to be the rtauU o! long iianQing 
bypertendon and attendant coronary dbeaac The prognosis was consider^ 
quite grave and It teemed that e\-cn with th« best treatment hh anasarca could 
lx* but temporarily oooCroUed. 

The accompanying chart (Fig 166) show* at a eUrM* the extensive therapy 
he rcctl\-ed while ta the hospital, Including vtneseclbn thoracentesis, digitalis, 
the xanthine dhuetic tbcocildn and the mercurial diin^tic salirgan HU 
reacxjQse to treatment was far beyond expectations and as the hydrothorax and 
tdttna deared be Improved gmduaHy Near the end of hU hospital stay be 
was able to be ItUiy oedve, walking about without dyspnea and free of edema 
acept for very tfljit plUhjg of both feet porttrlorly 

Following bis dbebarge from the hospital on December 14 1932 aftec va 
eleven weeks' stay, be did fairly well at home under a quiet rigizoc: a main 
texosce dose of digitalis, and salyrgan two or three times a month A con 
stanl low grade of congestive failure persijted, however and varied with the 
response to diuretka 

One )-ear following the onset of his original symptoms he was admitted 
to the hospital again oti account of increasing congeath'c failure, weakoes* and 
menial confusion At thh thne he wa# quHe dy^mdt, and the mpimtlons 
were of the Cheyne-Stokes variety The Ups and tongue were cyanotic The 
cervical and arm veins were engorged The heart tpci impulse and left border 
of datactt were 12 am to the left of the mlditcmal line In the aSxth intercortal 
space There was a slight gallop rhythm at the apex and marked slowing of 
the heart rate with audible auricubr sounds during the periods of byperpnea 
probably the resalt of an ioacaae In A V block (shown to be present by elec 
VrocardkigTim) The pulmonic second sound was slightly accentuated There 
u-ere no murmuri. The Wood pressure was 150 systolic and 80 dlastoUc There 
w a moderate amount of fluid In the right cheat and In the abdomen The 
^ was engorged ^ palpable, 6 cm below the cosUl margim There was 
•'«l of tht Enldo. He electroardlosrara iEotoI on 
cHo^ aorieulaj uchjrarfl, .t a rate ol 170 wUh vetyhe desreei 
•< I) and « venUlcidar rate rantta« from 42 t?M, 
f>“t- The nrine on two occa 
^ tlbumin and n low tpedfle mavitv (Ij002 

^ .1^: a'Xr « « rag peTcent 

OmS^M^r’dWtartwlS' » 11 had been 

ne extent that M, oaema deartd but he remained quite weak «,d raen^ 
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one to two more doses m two to four hours, or it may be re- 
peated the next day Patients receiving these large doses of 
quimdme sulphate should be m bed under close observation 
and preferably with electrocardiographic control (for example, 
an electrocardiogram should be taken before starting qumi- 
dine, before the third dose, and before the fifth dose) Mild 
toxic S 5 Tnptoms such as slight tinmtus are not important, but 
severe sjanptoms of cmchonism, excessive tachycardia (over 
150 per minute), or mtraventncular block by electrocardio- 
gram demand the omission of the drug 

Fmally in the prevention of arrhythimas, rations of 3 or 
rarely 6 grains of qumidme may be taken one to four times 
a day (even at tliree hour intervals) for periods of days or 
weeks The effect of a single dose lasts about four hours 
Therefore, it is important to prescnbe quimdme an hour or 
so before some particular effort or episode which nught excite 
an attack of tachycardia or fibrillation Looseness of the 
bowels (sometimes a favorable laxative effect) or a little deaf- 
ness occasionally results from the long continued use of qumi- 
dine sulphate and may require ^omission of the drug or reduc- 
tion in the dosage 

SALYRGAK 

Oasa n — A E B, a seventy-one-year-old merchant, till June m good 
health, was admitted to the Baker Memorial Hospital in September, 1932 His 
first serious symptoms had appeared three months previously whDe dnvmg his 
car home from a family dinner At the onset he complained of indigestion 
After several hours he vomited and later developed a feebng of pressure m his 
chest and difBculty m breathmg He preferred to sit upright by the open 
wmdow He coughed and raised blood-tinged sputum Respuration was wheez- 
mg m character He remamed strictly in bed for several days followmg this 
episode and had spent the greater part of his time in bed thereafter, though 
he drove his car on two occasions Approximately nme weeks after the onset 
of symptoms he was found m a stuporous condition, thought to be uremic 
coma, from wdiich he recovered m a few days Comadentally edema of the 
legs appeared and breathing became mcreasingly more di£5cult up to the time 
he was seen by us, m spite of a fair amount of digitalis and diuretics by mouth 

Physical exammation revealed an elderly man who apparently had lost 
weight but who showed extensive edema of the legs, gemtalia, and trunk 
Breathmg was somewhat rapid and labored The pupiis reacted normally 
The upper teeth were replaced by a denture Many lower teeth were missing 
The tongue and buccal mucous membrane were bright red and moist, the 
tongue was sore The heart apex and left border of dulness were in the sixth 
mtercostal space, 13 cm from the midstemal line and well outside the mid- 
clavicular Ime The heart sounds were of poor quality, the rhythm was regular 
except for an occasional premature beat, the rate was 86 beats per minute, 
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'Hit icvert coTtgestive laBore was thought to be the result oi loDg-sUnding 
hypertension and ittendant coronary dbeasc The prognosis was comidcTed 
quilt grave and ll seemed that c^*cn wdlh the befit treatment hU anasarca could 
be but temporarily controlled 

The accompanying chart (Pig 166) shows at a glance the eaUnsive therapy 
be Ttetived wWk In the hoipltal, Induang venesection thoracentesis, digitalis, 
the xantidnt dluitUc tbeocaldn and the mercurial diuretic salyrgan Ilii 
response to tieatmcnt was far beyond espectadons and a* the b>drothorax and 
edema cleared he improved gradually Near the end of his hospital stay he 
was able to be (alriy actlvt, waiting abonli without d>-»pnea and free of edema 
except for very iDght pitting of both feet posteriorly 

FoUawhig hb disdkarge from the hospital on December 14 1932, after an 
eleven weeks* stay, be cUd fairly well at home under a quiet regime, a main 
tenance dose of dighalli, and i^>Tgan two or three timn a month A con 
slant low grade of congestive faUurc persisted however, and varied v.'ith the 
response to dlnretks. 

One year following the onset of his onglnal syxoploras he was admitted 
to the bo^tal again on account of Incrtaiing congestive faOure weakness, and 
mental confusion. At thb time be was quite dyspnek and the respirations 
were of the Cbeyne Stoles variety The Ups and tongue were cyanotic- The 
cervical tod arm veto were engorged The heart apex Impulse and left border 
of dulness were 12 an to the left of the nddstemal line In the sixth intercostal 
space There was a slight gallop rhythm at the apex and marked slowing of 
the heart rate with audible luricular aounda during the periods ol hyperpnea 
probably the result of an Inaeaso In A V block (ihowm to be present by elec 
tt«ardiogram) The pulmonic secotvd sound was sH^tly accentuated There 
vtn no murmurs. The blood pressure was ISO ^oUc and 80 diastolic. There 
w a moderate amount of fluid In the right chest and in the abdomen- The 
ever was engorged and palpable, 6 cm below the cosUl marain. There was 
edema over the flanks and of the ankka The elcrttocardlogtam showed an 
un\^ ect^ auricular tachycardia at a rate of i70 with varySrdwrees 
(2 1 tmd 4 1) Mid m rentriojir rate nnjlB* t^« 
w low voltage and a rare ectopic ventricidar beat. The uilnfL nn 
riora showed a very ili^t trace of albumin and a low spedftc cravitv 
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InDure and srotnJ iRbRUy alter tematotos In coma tot 
had caponed him .0 do nhen « f.ttt 

saw him 


Discussion — Salyrgan or mersalyl, a preparation of mer 
cury m solution for intravenous or intramuscular in]eclion 
has proved a great boon in the last decade as a vigorous safe 
diuretic in the control of the intractable congestion due to 
heart fadure or even other cause (such as chronic constrictive 
pericarditis, in preparation for operation) Its use is a refine- 
ment developed from the giving of mercury by mouth intro- 
duced many years ago for diuretic purposes and the accidental 
discovery by Sasl’ in 1920 of the diuretic properties ol mer 
cury given intravenously to a syphilitic patient with edema. 
One of the ongmal preparations novasural (merhaphen) was 
much less effective and more toxic A newer preparation, mer- 
cupunn (novunt), has been introduced, which in a few pa- 
tients is more effective than salyrgan and may be substituted 
for it m the same dosage Mercupurin contains mercury and 
theophylhn which also acts as a diuretic 

Salyrgan by its favorable diuretic effect has prolonged hves 
in many cases of obstinate congestive heart failure and has 
at the same time made life more endurable This vras true in 
Case U, recounted above It is best administered intra- 
venously in a dosage ol 1% to 2 cc. with or without salt solu 
tion, great care being taken to avoid the spilhng of any of the 
drug into the tissues around the vein or subcutaneously If 
there is a leak of any ot the salyrgan subcutaneously consider- 
able pain and tissue destruction with ulceration are likely to 
occur Intramuscular injection is safe but sometimes uncom 
forUble This method may be used at the outset or in case 
the veins become thrombosed 


Salyrgan may be given at intervals of a few days or a few 
weeks as needed It often is as effective after six months as 
it is the first day, and it rarely causes toxic symptoms or evi 
deni^ oi renal irritation The urme should be watched with 
Ae latter possibnity in mind The drug is best given early m 
me morrfng for its diuretic effect is most vigorous during the 

“>6 sleep ot the patient is not inter- 
tered with In a few cases where the diureUc effect of salyrgan 
or mercupurin is unsatisfactory diureUc salts may be giwn 
vot- 64 ^ ® 
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bjf mouth for a few days prewous to the administration of 
the mercury to enhance the effect, for example, ammonium 
chloride IS grains (1 Gm ) four times a day if tolerated 
Some patients have been given an extraordinary number 
of injections of salyrgan over penods of a year or two, up to 
100 mjections or more Also remarkable diuretic effects are 
seen occasionally, as much as 6 or 8 liters of unne in twenty- 
four hours 

Fmally, it is important to record the daily flmd intake and 
urinary output, and if possible to obtain the daily weight of 
patients receiving salyrgan 

PARAVERTEBRAL ALCOHOL INJECTION FOR ANGINA PECTORIS 

Oase HI — H J , sixty -sk years of age, formcrlj a professional n eight 
lifter, was admitted to the Massachusetts General Hospital for the fifth time 
on April 29, 1935 His first admission had been ten years previously at which 
time he complained of typical attacks of angina pectoris of about one year’s 
duration He had also noticed at that time some d>spnea on effort, nocturnal 
dyspnea, and swellmg of the feet His past history was irrelevant except for 
an attack of “rheumatism” at the age of forty-three involving chiefly his 
ankles, and two eye operations, one for glaucoma, and the other for cataract 
Physical examination on his first admission revealed an obese man with exten- 
si\e arcus senilis m both eves and fixation and irregulanty of the pupil of the 
left eye from operative procedures Many teeth were missmg Those remain- 
mg were dirty and carious There was moderate pyorrhea alveolaris The 
heart was enlarged to the left, the soimds were of poor qualitj , and there was 
a rough apical systohe murmur The blood pressure was 110 mm mercury 
systohe and SO diastolic There were a few moist rales at the left lung base 
The liver was palpable, 3 cm below the costal margin and shghUy tender 

*-Ray exammation of the heart in 1925 showed a well-marked mcrease 
m the total transverse diameter chiefly to the left, and a widened tortuous 
aorta The electrocardiogram showed smo-auncular bradycardia, rate 48, and 
intraventncular block with left axis deviation Exammation of the blood was 
normal The blood Wassermann reaction was negative The nonprotein nitro- 
gen of the blood was 35 mg per 100 cc of blood The unne was normal on 
several occasions 

Followmg digitalis therapy and the removal of several abscessed teeth 
he showed moderate improvement and was discharged with a diagnosis of 
artenosclerotic heart disease and angma pectoris He was advised to contmue 
with digitahs, IJ grams daily, and to take potassium iodide, 10 drops three 
times a day 

He moved his place of residence and was not seen again for six years In 
September, 1931 he returned complaimng of frequent attacks of angma pectons 
even when at rest He was very nervous and reacted severely to his attacks 
of pam uhich made them totally incapaatatmg The pam, for the most part, 
radiated to the left shoulder and down the left arm, but occasionally to the 
right shoulder and arm On account of the cripplmg nature of his attacks 
which did not respond to the usual medical measures, paravertebral alcohol 
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(95 per tent) lB)Ktlon wu advbrf and carAd out by 3 

tbW, sod I““Ai dorKd BHipatbtUc gsnsUa o" 
taRrted EiccpI lor P'«“al pain inddml to the Iniectlon and 
lor Ka-tial vredi tollonlng the Iniectlon there 
hT^ dbcharged on the tenth postoperative day 
bavins bad no tubaternal pain imce the InlecUon was waA 
gram at Ihb time WM caacntWly a» previously described, the heart rate 

'^^^oDowing the Wt-*Idcd iojectloii be had no further pain o\*er the left 
precordlum nor down the Wl arm But aa lime went on be continued to 
have substernal oppression with radiatloti to the right side Thla became qmte 
u iocaptdUtlng os the pain whkh had prcvlouaty radiated to the left side 
Akmg whh thh were some lymptoms ood signs of myocardial weakness wch 
os dyspnea on efiort and at times a few rMcs at the lung bases, but never any 
gross ^dcoce of congestive faflore 

In May 1934, nearly three yean after the left-sided alcohol injection he 
was admitted to the Maasachosetts General Hospital again On account of 
the continued severity of his symptoms alcohol iniectlon on the right ride was 
considered However, Iniectlon of the first five dorsal sympalhcUc roots with 
novocain alone was tried first, TbU resulted In almost complete relief of p>aln 
for a period of about ten weeks following ln)eclion and Justified a subsequent 
sicohoi injection of the first second, and third ri^t dorsal roots wWch was 
done a year later (Aprih tWS) Since that time to the present (December 
1935) he has been much improved No aevere attacks of an^na pectoris ha\e 
occ ur red and be Is able to keep relatively comfortable by using several nllro- 
^ycerfn tahfcu dally to cotrtrol the slight substernal discotnJort which be 
esperienees on effort 

DiflCBBBloiL — Paravertebral alcohol injection for the re- 
lief of pain due to cardiac or aortic disease has become an es 
tablished and useful method of treatment, particularly in cases 
of intractable angina pectoris and large aortic aneurysms It 
baa developed from the crude early attempts to rdieve angina 
pectons by cervical sympathectomy which was introduced by 
Jonnesco® in 1916 The development of our knowledge of the 
anatomy and physiology of the cardiac nerves has resulted 
in great improvement in the operative attack on angma pec 
toris It la now possible to resect the nerves responsible for 
carrying the pain of angina pectons to the central nervous 
system, namely, the first four or five dorsal rami communi 
cantes on either side Cervical sympathectomy is clearly 
r^gniz^ now as largely ineffective However, the operaUon 
of dorsal s:^patbectotny Is a difficult one and less advisable 
in most patients with angina pectons than the much simpler 

Tn 1925 Mandl* introduced paravertebral novocain mjec- 
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tion which gives temporary rehef from angina pectoris Swet- 
Iow,“ the following year, introduced paravertebral alcohol 
block of these same dorsal S5Tnpathetic rami commumcantes 
Since that time the techmc of paravertebral alcohol injection 
for angina pectons and for the pain of aortic aneurysm has 
been greatly developed by James C White ° In the last 20 
cases treated in this way by ^^Qiite there has been no failure 
to obtain the desired effect 

The procedure is carried out under local anesthesia on the 
side m which most of the pain of the angma pectons is located 
or to which it is referred This is usually the left side In 
occasional cases both sides have been treated in sequence at 
intervals of days, weeks, or months Long needles are m- 
serted paravertebrally, usually at the level of the first four 
dorsal nerve roots Novocain is then injected and the deter- 
mination is made forthwith of its effect on the S3mipathetic 
nerves (Homer’s syndrome, dry warm hand, anesthesia over 
the left chest) If the proper effects result from the novo- 
cain, alcohol IS then injected For details of the procedure 
see T\Tiite’s recent monograph on the autonomic nervous sys- 
tem ® 

Aside from the failure to reach the proper sites there may 
be a few minor hazards concerned, that is, irntation or pene- 
tration of the pleura, and intercostal neuritis Successful cases 
have shown usually permanent rehef from a large part of the 
pain or distress on the side mjected Usually there remains 
a warnmg sensation which keeps the patient’s activity under 
control This sensation is not pain but a feeling of somethmg 
wrong 

The patients to be selected for this therapeutic measure 
are cases of obstinate angina pectons who are miserable from 
the constant repetition of angina pectoris even when leadmg 
much restncted hves, who have not been helped by medical 
measures consisting chiefly of rest and vasodilating drugs, 
and Who are not thought to be suitable cases for total 
thyroidectomy, and also a few cases with severe pain due to 
the pressure of large aortic aneurysms 

Paravertebral alcohol injection probably has no direct 
influence on the underlying disease process, namely, coronary 
atherosclerosis, nor on the duration of hfe, but it does make 
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Ute much more endurable m most patients and it may con 
ceivably even add to the duraUon ot life indirectly by 
the reaction madent to angma pectoris lUelf Very rarely the 
removal of the disagreeable symptom of angma pectons has 
resulted m careless overacUvity and the preapitation of a fatal 
heart attack 

TOTAL THYROIDECTOMY FOR ANGINA RECTOBIS 
Oufc TV — W G lU t ifcrty-Mrvtii year-old ph>'Sician u-u first 
ut on April 7 1954 He had ilwray* been a vigorouj vroiker 
active ttcept tor appendidtii In childhood and a recurrence of thb condition 
at the age of aixty two, requiring appendectomy A ventral hc^ reauUw 
In 1971 and in 192S mpccliveiy, caA time when N-cry tired, he had a ca^c 
arrhythmia, probahly consUtlng of premature bcata, vrhltb was relieved on 
both ooftjloia by taking a vacaUon from hU busy praetke HU blood pres- 
*ure ww tald to havt been persUteBtly low (PO-ICO lyitoUc) for a number 
of years. 

In IWl be first noticed luhstcmal oppression on walking fast after dinner 
This lymplora recurred hilrequenlly and mildly Ihcrcalter whenever he bur 
tied. In November, 1953 the trouble Increased sharply In Ircquency and 
severity, comtrrg on lU^t provocation It was reDeved by whisky, but more 
ptomptiy by nittoglycfirla During February and March 1954, the pain which 
had prevv)\aiy always come on iligbt or moderate eHort, had occurred on 
sh occaskiQS at night while at rest He was bothered octnsionally by palpi 
taUoQ but there was no dyspnea. BU recent treatment had consist^ of 
rest omladon of tobacco, euphyllin, and nitrites when necesary These meaa- 
uce* were not sufficient to control hU lymptomi. He slept poorly end was 
upset con^derabiy by the serious Blnma oi a rdativt. 

Physical examin a t ion in April 1954 showed hbn to be W'dl developed 
and of large buDd- He teemed tired and quite nervous. Hk breathing Was 
normal. The ikin was slightly pak. Tte puplb reacted normally to light 
and ditUnce. There wu no aiais tenOh The thyroid gland was not palpable 
The teeth were all out and replaced by dentom. The tonafla were normal In 
appearance There was no cngorgexoejit or abnormal pulsation of the neck 
\tfflds. The apex Iropube of the heart was Idl b the fifth bterspace, 9 cm. 
Irom the mldstcrnmn b the middavicular line There was no abnormal dul 
nos at the base or to the right of the stenmm The heart sounds ww of 
eood quaUty the rhythm was nonnal, the rale was 60, and there were no 
■ne wet wit. Tht blood ptmurc wai 112 mm 

id-UoUc «d 70 dtetoUc Tbt looj, wrt dm Tbo Mxlomon ami 
witnnues were normal, 

■nd atBUnollon tbt hmt ™ lonmd to be dlshtly toErEod 

^ the 0 ^ lomewhit tortumn. n, dtctioomUogmo ihowtd oorS 
tbytto rateM eo UHl npri^bt T wtvti In the Ihitt duS^leadi^ 

•W«d lot Ute mo „ . neve con 
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He improved somewhat on the above r6gime hut not sufBaently to per- 
mit him reasonable activity or the resumption of his practice In June, 1934, 
he returned for further observation At this time he was still nervous and 
impatient to have somethmg more radical done There had been essentially 
no change m his physical condition from that previously recorded The pulse 
was regular at a rate of 72, the heart showed only shght enlargement, the 
heart sounds were excellent, there was no edema, and the blood pressure was 
12S systohc and 80 diastohc The basal metabohc rate on three occasions was 
found to be —11, —IS, and —13 per cent respectively 

With the improvement m symptoms the possibihty of coronary thrombosis 
seemed less hkely Therefore, m spite of his age and a rather low metabohc 
rate, total thyroidectomy was done on June 19, 1934, with the hope of im- 
provmg the coronary circulation suffiaently for his needs of light activity 
He withstood the operation well and went home on the eighth piostoperative 
day 

Two months followmg the operation he reported that he had had no 
angma pectoris and was feehng well The basal metabohc rates at one and 
two months after operation were — 31 and — 37 per cent respectively He 
looked well except for shght puffin ess beneath the eyes The heart sounds 
were good, and the blood pressure was 110 systohc and 70 diastohc He had 
gamed weight The electrocardiogram showed no change except for shghtly 
lower T waves At this time he was permitted to resume hght work and 
was given thyroid extract, i gram daily 

His condition has remamed satisfactory up to the present time (Decem- 
ber, 193S), especially when compared to the relative inv^dism he suffered be- 
fore thyroidectomy was done He is well except for some coldness of his ex- 
tremities and a httle substemal achmg on much walkmg, or on smoking which 
he has resumed He has varied the dose of thyroid extract from J to 1 gram 
daily At the higher dosages the metabohc rate is correspondingly higher and 
substemal oppression is more easily provoked For more than a year now he 
has worked steaddy m his office and has made unhurried home visits, except 
for three weeks vacation during the summer of 1935 

The total time elapsed smee total thyroidectomy was done has been seven- 
teen months 

Discussion — In 1927 a patient with heart disease and 
supposed thyrotoxicosis had a subtotal thyroidectomy per- 
formed at the Peter Bent Bngham Hospital m Boston and was 
much improved insofar as the heart condition was concerned 
for a penod after the operation Histological examination of 
the thyroid gland of this patient showed no disease This was 
the experience behind the idea of thyroidectomy for heart 
disease But several years elapsed before this method of 
treatment was actually instituted by Blumgart and Levme 
At first the results were disappomtmg, the benefiaal effects 
lasting but a bnef time It was then reahzed that total thy- 
roidectomy, and not subtotal, was essential for the suffiaent 
permanent reduction of the basal metabohc rate and work 
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,! the heart, ivherehy the heart imgjit recover from its state 
,{ fatigue and failure or from its coronary rfaency 
With the help of their surgical assoaate, Dr Berlin, Blum 
Bart and Levine then earned out total ablaDon of the thyroid 
dand in a senes of patients with obstinate angma pistons or 
congesUve heart failure’ In some of these paUents there was 
a striking measure of rehef, in others shght benefit, and in 
sull others it was evident that the operation had not been 


advisable. 

Total thyroidectomy in the treatment of obstinate angina 
pectons or of recurrent congestive failure has hardly passed 
through its preliminary ejiperuaental phase Some years more 
are needed lor a completely satisfactory evaluation, but there 
are, at least, occasibnal cases still aUve today who have been 
unquestionably benefited One such case is that recounted 
above 


The sdecUon of cases for the operation is of prime im 
portance In the first place the patient should have the full 
benefit of extensive medical treatment over a penod of at least 
several months before being oBered this operative measure 
On a number of occasions we have seen patients who had had 
unsatsfactory response to rest and medication dunng the 
course of a few weeks, hut who gradually improved with stnk- 
mg degree m the course oi the next few months from medical 
therapy alone. In the second place there are patients in whom 
the operation is contraindicate These Indude cases who are 
seriously ill with intractable congestive failure or recent coro- 
nary thrombosis, or, indeed, angina pectoris decubitus of very 
high degree. Other contrsdadications are cardiovascular 
syphilis, very low metabolic rates (minus IS or minus 20 per 
cent or less), very old age (over 70), and the presence of a 
considerable amount of renal or pulmonary disease It is also 
to be distinctly understood that total thyroidectomy does not 
have any beneficial effect on hypertension or on psychoneurosis 
which may complicate heart disease and exaggerate its symp- 
toms This leaves a small group of patients who are suitabk 
for this therapeutic measure, mostly middle aged persons with 
angina i^tons or congestive failure, completely or almost 
completely free from symptoms while at rest in bed, but in 
whom the symptoms recur when up and about 
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Total thyroidectomy itself is a major operation demanding 
very careful preoperative preparation, skilled surgery by an 
experienced operator, and careful postoperative attention 
However, thyroid surgery had developed to such a degree, in- 
cluding Its apphcation to senously ill thyrotoxic cardiac pa- 
tients, especially by Drs Lahey and Hamilton, that the stage 
was already set for this new procedure of total thyroidectomy 
in the treatment of heart disease Postoperatively the basal 
metabolic rate sinks in the course of a few months to a low 
level, and signs and symptoms of myxedema then begin At 
such a time or just before it, say two months after operation, 
th3T:oid extract in small dosage, usually % to % grains of 
Armour’s Extract daily, should be instituted to prevent the de- 
velopment of frank myxedema Moderate hypothyroidism 
with a basal metabolic rate between minus 20 and minus 30 
per cent is, in most cases, the desired effect It is important for 
patients to be closely followed and impressed with the need 
of mamtaming this state in which both cardiac symptoms and 
myxedema are held in abeyance It seems almost certain that 
in some cases, at least, hfe can be not only considerably pro- 
longed, but also made more comfortable by total thyroid- 
ectomy As a radical therapeutic measure, however, it needs 
to be reserved as therapy of last resort and apphed to per- 
haps 1 or 2 per cent of cases with angma pectons or con- 
gestive failure 

CHRONIC CONSTRICTIVE PERICARDITIS 

Case V — K , a girl aged ten years, entered the hospital on October 13, 
1931, with a history of having lived a scmi-invahd life since the age of five 
and one-half years due to a markedly enlarged abdomen resulting from the 
presence of much asatic fluid When she was twenty months old she suf- 
fered from what was apparently an attack of acute pericarditis, and her 
abdomen became enlarged at that time At the age of two and one-half years 
a laparotomy was performed and a gangrenous appendix was removed No 
tubercles were seen on the pentoneum at the time of operation A drain 
was inserted, and the patient made a good recovery The fluid returned in 
about three weeks but following an abdominal tap one month later there 
was no recurrence of fluid for three years At the age of five and one-half 
years the abdominal fluid returned, and she months later a Talma ojjeration 
(omentopexy) was done Abdominal fluid injected into a guinea-pig gave 
negative results There was no improvement following this operation, and 
at the age of nine the patient entered a second hospital for further studv 
Her abdomen was tapped at that time, but not again after that until her entrance 
into the Massachusetts General Hospital in the fall of 1931 when 6240 cc of 
straw-colored fluid with a specific gravity of 1D13 were removed 
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Her mother bad died of hiberculgsb duriog the patieotb infancy Her 
father b living and weH 

Phyaical examination ihowed a thto wmewhat pale» young girl u-ith 
heart apparently normal in size and sounds and without murmurs, and nlth 
prominmt jugular veiui and a large protuberant nontendcr abdomen filled 
with fluid (Fig 167) s Ray examination showed the heart and great vessels 
somewhat displaced to the ri^t and anchored to the diaphragm, no pulsa 
lion vm evident at the right border of the heart and great vessel shadow , 
the right pleura was thickened 

The declrocanUogram showed normal rhythm rate 100, with inverted 
T warn In Lead 2 (Fig 169 A) 
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>1(1. rJi so wUli UithUy uprichl T wnvo in l«id 1 Dal T wn \(3 m *'**“ ’ 
((U^iBshUy tavctlirf T wnv» in Uad 3 IhU >Kord dlllarai i®® 
^cTSt^te opOTlion In that ihc T wiva were more normal and «« 
volust of ibc QRS wavts waa p«t« (Fit 169 , B) 


Dlfiousaion. — Chrome constrictive pericarditis or Pick’s 
disease, recognited by only a lew medical observers over a 
penod of several hundred years prior to the last decade, is at 
last amenable to treatment. Formerly a hopeless diseases 
treated by palliative measures to rebeve dropsy, consisting 
chiefly of rest, restriction of fluid and salt int^e, abdominal 
paracentesis and diuretics. It now yields to surgery in a con 
siderable percentage of cases 

In 1895 Delorme of Pans tned to persuade the surgeons 
of his hospital to undertake to free the heart from its con 
stricUng pericardial adhesions After three years of failure 
m his attempt to Interest them, Delorme,' in 1898, announced 
his ideas to the medical world in an open mectmg m Pans, 
several years before Brauct* offered his much less important 
plan of freeing the heart (rib resection and cutUng of eitemal 
adhesions) It is strange that Brauer’s operation became 
much better known than the more vital pencardial resection 
advocated by Delorme Pinatty, In 1913, Sauerbruch and 
Rehn independently earned out Delorme’s suggestion Durmg 
the next ten years a few cases were operated upon In Germany, 
but It has been only m the last decade that pencardial resec- 
tion has been firmly established as a cure for chronic constne- 
Uve pencardibs 


It is Important m the first place to establish the diagnosis 
ot chrome constnetive pericarditis FoUowmg an miection 
which is oiten obscure but involves the pericardium and at 
tin^ the pleurae and pentoneum (polyserositis), the neri 

'^nstocted, and s^e 

oZn pericarditis is 

often unknown In a few cases it is definitely tuberculous in 

It Is j^ocialed with pneumonia and pleuntis, in a few 
it is septic in nature (when there is survi^m) tat tt ~ 
never to be riieumaUc. M noted by a r“ 
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paper^° on chrome constrictive pericarditis, “The leading clues 
are the result df inflow stasis, namely, (1) the insidious onset 
of dropsy m a yoimg person, (2) preponderant hver enlarge- 
ment and asates, (3) increased prominence of the jugular 
veins, (4) normal or relatively normal heart in the presence of 
dropsy without nephritis, and (5) low blood and pulse pres- 
sure and paradoxical pulse Other important clues are (6) 
T-ray evidence (poor pulsation, calcification, chronic pleuritis), 
(7) electrocardiographic abnormalities (low voltage or coro- 
nary T waves m chronic disease m early youth), and (8) pre- 
vious history of acute pericarditis or polyserositis ” The three 
conditions most commonly confused with chrome constrictive 
pericarditis are rheumatic heart disease with nutral stenosis 
and congestive failure, primary cirrhosis of the hver, and 
polyserositis including instances of perihepatitis or frosted 
liver 

The operation itself, done under general anesthesia, prefer- 
ably ether, is a difficult one and to be trusted only to a skilled 
thoracic surgeon About an hour is needed for the approach 
to the chief operative field, namely, the pericardium itself 
Three or four rib ends and costal cartilages, usually the fourth, 
fifth and sixth, and the left edge of the sternum are removed 
The pleurae are carefully retracted, the pericardium incised 
and both parietal and visceral layers, usually adherent to each 
other and as thick as shoe leather, are carefully dissected off 
from the surface of the heart, most commonly from the right 
ventricle and right auricle This procedure takes about an- 
other hour, and, if successful, the heart obviously expands 
dunng the course of the operation while it is being freed from 
the constricting pericardium, the pulse improves and the pulse 
pressure increases Recovery may be rapid or slow followmg 
the operation Sometimes a spontaneous diuresis develops dur- 
ing the course of the very first week postoperatively and in two 
or three weeks the congestion may entirely disappear, result- 
ing m an early cure In other cases progress is much slower 
and several months may elapse before there is marked im- 
provement or cure In a few cases operation may be unsuc- 
cessful and m another few it may cause an early fatahty In 
our own series of 12 cases of pericardial resection done at the 
Massachusetts General Hospital by one surgeon (Dr E D 
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Churchill) there have been sue cures, two other recent cases 
apparently on the way to a cure or high degree of improve- 
ment, and one other case more than SO per cent improved 
Thus, although this disease is rather rare, it is now of vital 
importance that it be recognized and its victhns offered this 
new opportumty for cure The history recounted above is one 
of our successful cases 
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Deviations from the normal level of artenal pressure are 
often responsible for chnical symptoms and frequently lead to 
disturbances of bodily functions While the prognosis m ar- 
tenal hypotension is good as far as structural disturbances 
and longevity are concerned, the serious cardiac, neurologic, 
renal and otlier orgamc comphcations of chrome artenal hyper- 
tension are well recognized In the prevention of these sec- 
ondary vascular disturbances and “organ insufficienaes,” ade- 
quate treatment of “uncompheated” hypertension is essential 
The following discussion wiU be restneted to an evaluation of 
attempts recently undertaken for the treatment of “uncom- 
plicated” arterial hypertension 

I GENERAL CONSIDERATION OF THERAPEUTIC MEASURES 

Efforts to abolish arterial hypertension effectively have so 
far been uniformly characterized by failure This is not sur- 
prising when one considers that m spite of sigmficant evidence 
mdicating that hypertension is the result of mechanisms of 
vaned etiology, the details of these mechanisms are little 
understood ^ As a result, no successful therapy directed 
against etiologic factors exists, nor can it be rationally devised 
at present All one can attempt to do is to search for meas- 
ures which tend to reestablish the normal level of the artenal 
pressure with the maintenance of adequate capillary blood 
flow through the tissues both at rest and durmg physiologic 
activities of the body This latter consideration is particularly 
important, for although one can lower the blood pressure with 
relative ease in a number of ways, there is usually ultimate 
damage to the organs 

There are a number of facts now firmly estabhshed, the 
knowledge and proper evaluation of which are essential in the 
effective treatment of hypertension In the majority of in- 
stances of artenal hypertension, in which both the systolic 
and the diastolic pressures are considerably elevated and the 
pulse pressure is usually high, the pnmary and most significant 
change consists m an mcrease m the “tonus” of the arteriolar 
as well as of the arterial walls - ® The relative degree of in- 
volvement of the artenolar and arterial systems, respectively, 
vanes in difi'erent types of hypertension The chief factor is 
usually the increased tonus of the artenolar rather than of the 
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artenal system, which in turn causes a notable increase in tlie 
resistance of the vascular tree to the blood flow The pressure 
withm the capillaries, as judged from the behavior of the 
cutaneous capillaries and of the spinal fluid pressure, is usually 
but not necessarily, normal Similarly, the systemic venous 
pressure and the pressure relations within the pulmonary cir- 
cmt are, m the majonty of uncomphcated cases, within the 
hnuts of normal The circulating blood volume and the vis 
cositj of the blood are also normal Since the cardiac output, 
the stiohc volume of the heart, and the maximal and mean 
velocities of the arculation are likewse normal, it follows that 
the mean supply of blood to the tissues is the same in patients 
with hypertension as it is in normal subjects ’ ‘ “ These find 
mgs, now confirmed, clearly indicate also that the increase in 
arteriolar resistance is diffuse throughout the body That such 
IS actually the state of affairs m the skin and in the striated 
muscle tissues is shown by direct observations recently made 
in this laboratory ‘ ' That m some of the organs ischemia and 
hyperemia may exist sunultaneously as a result of a relatively 
increased constriction or relaxation of the arterioles is possible, 
and from certain observations is even probable® This does 
not, however, alter the fundamental fact that in spite of change 
in the physical properties (changes in tonus) of the arterioles 
and of the artenes a remarkable homeostatic regulation exists 
in hypertension which results m an adequate and normal sup- 
ply of blood to the tissues at rest and under physiologic stimuli 
This homeostatic adjustment is accomphshed by increased 
work on the part of the heart and by increased artenal and 
arteriolar pressure on the part of the circulation It is im- 
portant to reeraphasire that the circulatory adjustments in 
hypertension are performed with good economy, and that there 
« no ovcrabitndance oj blood supply to the organs m hyper 
tension Such considerations inevitably lead to the conclusion 
that artenal hypertension is primarily a progressive obstruc- 
tive disease of the arteriolar system and a progressive altera- 
tion oj certain physical properties oj the arterial system The 
elevations oj the diastolic and systolic pressures are secondary 
mamjcstations, and they must be looked upon as compensatory 
adjustments jar the maintenance oj adequate capillary circiila 
lion in the tissues 

vm- 19 — 85 
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The exact nature 0} the change m the arterioles and ar- 
teries IS unknown At the present time all that we know is 
that the mcrease m “tonus” can be either reversible, or par- 
tially or completely fixed It has been assumed from indirect 
chmcal evidence that the source of the increased tonus, par- 
ticularly in the early stage of hypertension, is increased ef- 
ferent s3Tnpathetic nervous impulses in the vasomotor system 
Actually, chmcal experimental attempts to demonstrate such 
striking difference m the tonus of the autonomic nervous sys- 
tem in patients with arterial h}^ertension as compared ivith 
that in control subjects have thus far failed ° Practically all 
the increased vascular responses observed in hypertension, 
which have been claimed to result from mcreased sympathetic 
impulses, can be explained as due to increased imtabihty of 
the vessels themselves Our knowledge is therefore in a para- 
doxic state, namely, in spite of the fact that we can demon- 
strate changes in the tonus of the arterioles and arteries, we 
cannot demonstrate the mcreased sympathetic impulses, nor 
can we identify circulating chemical substances leading to m- 
creased tonus 

This consideration of the mechamsm of arterial hyperten- 
sion IS helpful m defining those characteristics which thera- 
peutic measures must possess in order to be benefiaal m 
h5^ertension An effective measure must obwously decrease 
artenolar and artenal tonus and resistance without essen- 
tially disturbing other fundamental characteristics of the ar- 
culation, such as the cardiac output, the velocity of blood flow 
or the volume of circulatmg blood The measure must maintam 
normal and adequate blood flow to the organs, particularly to 
the heart, brain and kidneys, at rest and in times of physiologic 
stress The effect of the measure must be such that sudden 
drops in the blood pressure are avoided, and if possible the 
spontaneous fluctuations present m h3^ertension toned down 
Establishment of a permanent lower level should occur grad- 
ually The vasomotor responses essential to normal bodily 
fimctions should not be affected 

Let us ascertain whether the measures mtroduced fulfill 
the rationale of these requirements 
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a CHEMICAL SHBSTAMCES 

The Nitrites— The vasodilator properties of this group 
of substances have been known for a long time It is only in 
late years, however, that the rationale of tlieir use in arterial 
hypertension and in angiospastic disorders has been examined 
critically Recently it has even been claimed that minute 
amounts of nitrites are normal constituents of the human 
blood “ The mtntes act chiefly, if not entirely, on the penph- 
eral vascular system and produce vasodilatation, probably 
as the result of direct action on the smooth muscles of die \ cs- 
sel walls The site of their acUvity is chicflv the artenal side 
of the vascular bed The depressor effect is greater on the 
systolic than on the diastolic pressure The comjiarativc sta- 
bibty of the diastolic pressure suggests that tire dilator effect 
of the mtntes on the small artenes and arterioles is neither 
constant nor marked As far as the cardme output is con 
cemed, it either remains normal or becomes reduced Similarly, 
the kidney function remains unaltered or becomes reduced 
as the result of the changes in the cardiovascular sys 
tem “ These changes suggest that m some respects the mtntes 
are smtable agents for reduemg artenal pressure Their great 
est drawback is their fleeting action Moreover, in effective 
doses they may temporarily impair kidney function, and with 
the patient in the erect position they may cause increased strain 
on the circulation and at times fainting The effects of sodium 
nitrite last but one or two hours, and some of the related com- 
pounds, such as amyl nitrite, have an action of much shorter 
durabon, which can be measured m terms of minutes Re- 
cently attempts have been made to use compounds that are 
absorbed slowly from the gastro-intestmal canal, such as bis 
muth subnitrite, in order to insure a longer persistence of ac- 
bon So far, however, such efforts have not proved successful 
The short durabon of acbon of the mbites results in a constant 
and abrupt fluctuation of the arterial pressure, which in turn 
precipitates symptoms, and therefore their continued use may 
even become dangerous, particularly in pabents with arteno- 
sclerobc changes In rtew of these considerations, the mam 
use of the nitrites is m acute vasospasbc states, such as occur 
in vascular crises 

The Alkyl Nitrates — ^Thc principal representabves of 
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this group, glycerol trinitrate, erythrol tetranitrate and man- 
nitol hexamtrate, can induce marked reduction m the arterial 
tonus, particularly if the latter is mcreased The duration of 
effect of this group of substances is again relatively short, 
though erythrol tetramtrate may lower the blood pressure for 
from two to three hours, and manmtol hexamtrate for as long 
as four or five hours As far as the maximum depression of 
the blood pressure is concerned, 1 mg (Yoo gram) of glycerol 
trinitrate is equivalent to about 30 mg (Yz gram) of erythrol 
tetramtrate or to 60 mg (1 gram) of mannitol hexamtrate by 
mouth It takes from twenty to thirty minutes for the last 
two substances to exert their action after oral adnnmstration 

For the same reasons as apply to the nitntes, the routine 
use of alkyl mtrates m arterial hypertension is not feasible, 
furthermore they are too expensive Their mam indication 
IS m acute vasopastic states, such as occur m vascular crises 
and in angina pectons 

Bismuth Submtrate — ^The benefiaal effect of this sub- 
stance has been reported by Stieghtz It has been claimed 
that mild relaxation of the arterial system follows the oral ad- 
mmistration of doses of 0 6 Gm (10 grains) three times daily 
Since this salt is relatively insoluble, there is a continuous 
liberation of minute amounts of nitrate within the intestines 
It is claimed that imder the mfluence of the colon bacdlus the 
liberated mtrate 10 ns are reduced to nitrites Stieghtz and 
Palmer offered evidence to show that following the administra- 
tion of bismuth submtrate the mtrite concentration of the 
blood increases Such medication serves a double purpose, 
according to Stieghtz It reduces the arterial pressure and 
relaxes the arterioles, thereby breakmg “the viaous circle of 
arteriolar fatigue ” According to the expenence of Stieghtz, a 
demonstrable reduction m the arterial pressure occurred m 77 
per cent of the patients The maximal reduction may be 
reached only after weeks of using the drug Since the medica- 
tion IS certainly harmless and at the same time is mexpensive, 
it deserves trial as a symptomatic remedy, although in routine 
chnical use one has difficulty in seeing its benefit Several re- 
ports m the literature also deny its therapeutic value 

Tissue Extracts — ^Durmg the past few years renewed 
claims have been made that extracts of muscle, hver, heart. 
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pancreas, brain, kidney and spleen e-rert a beneficial influence 
m artenol hypertension and in other vascular disorders, par- 
ticularly angina pectoris Such extracts, under the trade 
names of “myol,” “lacarnol,” “myoston,” “padutin,” “hormon 
kardiol” and others, are extensively used in Europe and Amer- 
ica That tissue extracts can reduce the arterial pressure 
in experimental animals has been known for a long tune The 
actn c factors were thought to be vasoddator substances The 
recent claim, however, is that the alleged benefiaal effect of 
these substances depends on arculatory hormones and only 
secondarily on vasodilator substances For the existence and 
the nature of such circulatory hormones httle and rather poor 
evidence is found m the hterature, it is questionable, there 
tore, whether any greater benefit can be attributed to these 
preparations than to the combinabon of vasodflator substances 
contained m tissue extracts These substances include his- 
tamine, cholme and adenosine or adenyhc aad and their de- 
rivatives The cardiovascular effect of other substances pres- 
ent in tissues is negligible Until we attain greater understand 
mg of the effect of these substances on the vascular system, 
the chiucal apphcation of tissue extracts containing variable 
concentrations of vasodilator substances must be considered 
as empirical and unsettled 

TTistamine is often considered as a potent vasodilator sub 
stance, and in certain species of animals, under experimental 
conditions, such is the case It has been shown, however, that 
normal subjects given an intravenous mfusion of histamme up 
to toxic doses conUnuously for two hours fail to respond with 
an appreaable lowering of the arterial blood pressure In 
some instances the diastolic pressure shows a tendency to fall, 
but in numerous instances it remains unaltered As judged 
from the behavior of the hemodynamics and from the vascular 
responses, artenolar dilatation develops only in certain organs, 
and IS assoaated with such changes in the heart and other 
organs as to make the therapeutic apphcation of this or re 
lated substances as vasodilators questionable It is of especial 
interest that when observations sunilar to those conducted on 
normal subjects were made on a group of patients with ar- 
terial hypertension, the response was similar m every respect 
to that observed m normal subjects From the same concen 
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tration of histamine tlie degree of elevation of the skin tem- 
perature was the same in normal subjects as in patients with 
arterial hypertension This indicates that the degree of re- 
laxation of the cutaneous arterioles was actually less m the 
h)rpertensive than in the normal subjects, but that the degree 
of increase m blood flow was the same in both groups This 
constitutes additional evidence that in artenal hypertension 
the artenolar responses to ph 5 ^iologic and other stimuh are 
such that the resulting blood flow is within the limits of normal 

These findings, together with its fleetmg action and the fact 
that It IS entirely meffective even in massive oral doses, make 
histamine entirely unsuited for use in the treatment of artenal 
h3qDertension 

Acetylcholine — ^The work of Dale and his associates'^ 
has amply demonstrated that choline, a derivative of lecithin, 
and its esters represent the most potent vasodilator constitu- 
ents of tissue extracts Recently it has also been claimed that 
some of the choline compounds play an important role as 
chemical mediators of nerve impulses on cells with motor ac- 
tivities It has also been proposed that choline acts as a regu- 
lator of intestinal peristalsis and tone It is a remarkable 
pharmacologic fact that by the mtroduction of an acetyl radical 
the physiologic potency of choline in reducmg artenal pressure 
increases one hundred thousand times, and such a minute 
amount as 1 cc of a 1 100,000,000 dilution of acetylchohne 
produces a fall in the blood pressure of the rabbit of 20 to 25 
mm Hg It was natural, therefore, to expect that a substance 
with such biologic properties might be a suitable agent for the 
treatment of artenal hypertension As a result of such claims 
by French clinicians, acetylchohne (imder the trade name of 
“acecohne”) came mto use as a vasodilator 

The following consideration of the action of acetylcholme 
in man reveals at once that its therapeutic apphcabihty as a 
vasodilator is lirmted First of all, it has been demonstrated 
that man is relatively tolerant to this substance After oral 
administration of even massive doses no systemic effects are 
noted Even when as large a dose as 1 Gm (IS grains) is 
infused evenly mtravenously within a period of ten minutes, 
and mild toxic manifestations are precipitated, the artenal 
pressure either remains normal or is only shghtly reduced A 
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moderate degree of arteriolar dilatation developis, but ctrcula 
tory adjustments apparently compensate for the dilatation m 
such a manner that the blood pressure does not change sig- 
mheanUy Furthermore, the effect is only transient, owing to 
the fact that acetylcholine is promptly destroyed within the 
blood stream The effect of intramuscular admimstration of 
acelylchohne is unteUable and variable In the few instances in 
which we have observed the effect of acetylcholine m patients 
with artenal hypertension we have found the response of the 
cardiovascular system similar m every respect to that in nor- 
mal subjects 

These considerations, together with the expense, clearly 
demonstrate that acetylcholine is not a suitable substance for 
routine use in artenal hypertension In certain acute vaso- 
spastic states, on the other hand, it may be useful when it is 
administered intravenously with proper understanding of its 
pharmacologic and toxicologic qu^ties 

Acetyl B Methylcholine — ^This substance, like acetyl- 
choline, produces vasodilatation and a certain type ol parasym 
pathetic stimulation When given intravenously to anesthet- 
ized animals, the vasodilator efifect of the two compounds is of 
the same order of magnitude, but the acton of acetyl P- 
melhylchoVme (“mechohn”) is of longer duration owing, 
presumably, to its slower hydrolysis m the blood Following 
subcutaneous injection, acetyl p methylcholine is more effec- 
tive than acetylcholme The general as well as the cardio- 
vascular responses m normal human subjects following the 
contmuous intravenous infusion of acet>’lcholme and acetyl p 
methylcholine are similar, but the latter substance is approxi- 
mately two hundred tunes as potent as the iormer'® The dura 
bon of sebon of these compounds is very short In man, mild 
systemic responses can be induced following oral administra- 
tion of acetyl p methylcholine. These facU indicate that for 
parasympathetic stimulabon and in acute vasospasbc states 
acetyl ^ methylchohne offers advantages over acetylcholme 
The effecbve subcutaneous or intramuscular dose vanes from 
one individual to another, and may be from 5 to 30 ma (Vii 
to % grain) ® 

Adenosine and AdenyUo Acid.— These and related com- 
pounds are, hke histamine and chohne, natural consbtuents of 



SOMA WEISS 


1352 

the human body and active pnnaples of organ extracts 
Adenosine is formed with ease by the hydrolysis of nucleic 
acid Adenosine and adenyhc acid are practically identical in 
their pharmacologic effects, which depend on the ease ,with 
which they are deammized m the body They act primarily 
on the heart, and, to a lesser extent, as dilators, on the vessels, 
mcludmg the coronary artenes Effective doses produce slow- 
ing of the heart and disturbances m the intracardiac conduc- 
tion, leading to block In tachycardias, including auricular 
fibrillation, they may mduce slowmg In man, intravenous m- 
jection of 0 2 to 3 cc of a watery solution causes sweatmg, a 
sensation of warmth, tremor, and restlessness associated at 
first with tachycardia and later with bradycardia “ The T 
waves of the electrocardiogram may become flat, and delay 
in conduction may develop 

The evidence for the beneficial effect of these compounds 
m disease is meager The combmed effect of the cardiac slow- 
ing, disturbances of cardiac conduction, vasodilatation and fall 
in blood pressure which they produce is such that the function 
of the heart and the state of the circulation are usually not 
improved, and at times are even made worse In view of this 
fact and also m view of the fact that their action is only tran- 
sient, the therapeutic use of these compounds is undesirable 

The pharmacologic and therapeutic effects of histamine, 
chohne, and adenosine and its related compounds cast sertous 
doubt on the clawis as to the benefit of tissue extracts in 
hypertension and in certam other vascular disorders At best 
they produce only a fleeting effect, and when adnumstered 
orally they must be practically inert 

Cucurbocitnii — ^Extracts of watermelon seed contam 
glucosides and sapomns, which, according to Barksdale, pro- 
duce a lowering of the arterial pressure as a result of periph- 
eral dilatation ^ It is claimed that this depressor effect is 
also obtamed after oral administration No ill effects have 
been observed This compoimd, under the name of “atrin,” 
has so far not proved a particularly useful agent No further 
report on its ^erapeutic use has appeared recently 

Potassium Thiocyanate — ^Ever smce Pauh’s claun m 
1903 that thiocyanate was effective in reducmg high blood 
pressure, the use of this drug has been advocated from time to 
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Ume Its toxic properties have not been sufficiently apprea 
ated, however, in spite of the fact that tliey were emphasized 
by Claude Bernard in 18S7 The therapeutic dose should not 
exceed 1 Gra (IS grams) per day, and even after such a dose 
toxic reactions may occur After larger doses, muscular weak 
ness, psychosis, dermatitis, cardiac pain and fatalities occur 
Impaired renal function apparently increases toxicity Some 
persons show susceptibility to the drug The margin of safety 
between the blood pressure reducing and the toxic doses is 
narrow The detailed mechanism of its action has not been 
investigated as yet As judged from recent reports, the in 
discriminate use of thiocyanate is dangerous 

Ovanan Hormones — It is claimed, especially by Ger 
man imters, that certain extracts of the ovarian hormones, 
particularly follicular hormones, lower the pressure and al- 
leviate the symptoms in hypertension That progynon, admin 
istered orally m doses of 1800 units daily, is capable of abolish 
ing the hot flashes of menopause is known This is the 
more interesting because. In spite of the fact that in meno 
pause there is underproduction of estnn and overproduction of 
prolan A, the hot flashes cannot be directly related to the low 
estnn content or to the high prolan A production We have 
pointed out before that tlie symptoms of uncomplicated meno 
pause, of hypertension appearing during menopause, and of 
uncomplicated hypertension are essentially identical “ Hence 
estnn may well exert a benefiaal effect on the symptoms of 
hypertension Whether such therapy influences the level of 
the artenal pressure has not been established In 2 cases 
followed by Albnght such hypertension remained unchanged 

HL DIETARY MEASURES 

In recent years the most important advance m the dietary 
treatment of high blood pressure consists m the correction of 
dietary restncUons and fads advocated m the past There 
now exists adequate evidence that pnmary hypertension is not 
associated with metabolic disturbances, and that the kidney 
function remains good or fair in the majority of instances In 
the Boston City Hospital about 10 per cent of the cases with 
nephrosclerosis die from uremia It is doubtful whether m 
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this 10 per cent early protein or salt restriction would essen- 
tially have altered the outcome Hence low protein and in- 
tensely restricted salt diets have been abandoned In view of 
the chronicity of the condition, such diets often result in de- 
ficiency states and precipitate secondary comphcations The 
only significant fact related to diet which we have learned is 
that in cases of overweight a balanced low caloric diet, which 
will result in weight reduction, will also result in effective and 
permanent lowering of the blood pressure Reduced weight, in 
addition, lessens the work of the heart Thyroid extract, 
dmitrophenol or other reducmg agents should not be used, for 
they may precipitate cardiac disturbances It is obvious that 
condiments and an excess of salt should be avoided It is per- 
haps rational to encourage a moderately increased water in- 
take, but no reliable evidence has yet been furnished that 
natural or artificial mmeral waters have any speafic beneficial 
effect Alcohol in minute amounts is a natural compound of 
the body and bums with ease Its excessive use is especially 
harmful to hypertensive patients, its moderate use, particu- 
larly in the form of beer or wine, is actually beneficial as a 
mild relaxer, sedative and vasodilator In acute vasospastic 
states It has a distinctly benefiaal effect 

IV SURGICAL MEASURES 

In recent years vigorous attempts have been made to in- 
fluence hypertension permanently through surgical measures 
In view of the fact that the primary disturbance in arterial 
hypertension consists m reversible alterations in the ph5rsical 
properties of tlie arteriolar and arterial systems, and m view 
also of the fact that during the past decade neurosurgery has 
made important contnbutions m the treatment of certain per- 
ipheral vascular disorders, it is natural that such attempts 
should be made On the other hand, it is particularly impor- 
tant that physicians should reahze that the value of these 
measures is far from being established, and that they must be 
considered as empirical rather than as based on a rational 
knowledge of the etiology or, for that matter, even of the 
mechanism of hypertension 

The surgical measures which have been advocated may 
be divided into two mam groups (o) procedures devised to 
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influence the hormonal production of the glands of internal 
secreUqn, and (6) operations for the purpose of influenang 
nerve impulses of the vasomotor system 

PaOCEDUHES TO IHFLUEWCE THE HORMONAL PRODUCTION OP THE 
Glands op Internal secretion 

Of the glands of internal secretion the pituitary, thyroid, 
adrenal and ovanan glands have been regarded as bemg re 
sponsible for the development of arterial hypertension There 
IS little basis for such claims, the most tangible evidence so 
far presented bemg the claim of Cushing*’ and others that 
basophilic adenoma or basophilic infiltralioii of the anterior 
lobe of the pituitary is assoaated with hypertension The sig- 
nificance of basophilic infiltration of pituitary cells in relation 
to hypertension, however, is not settled, and we lack adequate 
controls Thus recently Ahlstr6m*“ has denied the exist- 
ence of a direct relationship between basophilic infiltration 
and hypertension Patients with hypertension frequently have 
no basophilic infiltration and, contrariwise, patients with baso 
philic infiltration may have normal blood pressure He quotes 
Spark, who also failed to find a relationship between basoph 
ilism and hypertension * So far, perhaps fortunately, nobody 
has devised surgical procedures to influence pituitary secre 
tion as a measure in the treatment of artenal hypertension 
Reports on attempts to irradiate the pitmtary gland with 
X rays are beginning to appear m the literature, but no con 
vincing evidence as to the benefit of this procedure has yet 
been presented Moreover, it is not clear whether such a 
measure is harmless 

There are two arguments that may he brought forward in 
favor of the suprarenal origin of hypertension (1) that an 
overproduction of adrenahn is responsible for hypertension, 
(2) that an unusual sensitivity to a normal secretion of the 
gland exists With the exception of the rare cases of medul 
lary tumors of the adrenal associated with the paroxysmal 
type of hypertension, there is no direct or indirect evidence 

* State Ihli paper lent in for publication a report by Scriba haa ap- 
peared (Die buophUen Zellen dej H\poph>Tenhlnlerlappem und Dire Bexleh 
ungen rum Hocbdruck und rur Eklampale Kiln Wcbnachr 14 1589 1935) 
He tbo liDed to find n caiaal relnUoniblp between baaophUlc Infiltration and 
hypertension 
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supporting the contention that circulating adrenahn is respon- 
sible for arterial hypertension The hemodynamtcs and be- 
havior of the patient with arterial hypertension differ essen- 
tially from those observed m animals or in man during 
experimentally induced hyperadrenahsm We have observed 
that histamine, which in several respects is an antagomst of 
adrenahn, exerts no influence on any typt of hypertension 
It is also significant in this connection that complete ablation 
of the thyroid gland apparently fails to influence the course of 
arterial hypertension It is well known that thyroid secretion 
exerts a sensitizing effect on the action of adrenalin on the 
cardiovascular system One would therefore expect that if 
hyperadrenahnemia, or increased sensitivity of the blood ves- 
sels to normal adrenahnemia existed, a change in the hyperten- 
sion would follow the complete elimination of thyroid secretion 
In spite of these basic considerations, surgical attempts 
to influence suprarenal secretion have been made and beneficial 
results have been claimed Three types of operation have 
been performed for this purpose (1) umlateral or bilateral 
section of the splanchmc nerves, (2) direct denervation of the 
suprarenal glands, (3) various degrees of suprarenalectomy 
Section of the Splanchnic Nerves — This operation was 
suggested as a therapeutic procedure in artenal hypertension 
by Danielopolu as early as 1923 In 1923 Pende^” advised sec- 
tion of the left splanchnic nerves for the production of vaso- 
dilatation withm a large abdominal area and for the inhibition 
of adrenal secretion Pieri®” in 1932 resected both spanchnic 
nerves in 5 cases of essential hypertension Craig and Brown^* 
performed unilateral or bilateral resection of the splanchnic 
nerves and removed the first lumbar ganghon in 5 cases They 
claimed that the operation is relatively safe In only one of 
their patients was the subjective and objective improvement 
striking, in two the only change was the reduction m the 
pressure reactions to cold, and m the remammg two with early 
renal mvolvement and advanced organic changes in the ar- 
terioles no benefit was noted Craig and Brown recognize the 
fact that removal of the S5mipathetic nerves does not mate- 
nally alter the arterial pressure They think that resections 
influence the “response” or vasopressor reactions in hyper- 
tension Excessive reactions, it is claimed, cause abnormal 



TTTF. treatment of arterial nVTERTFNSION 1357 


wear and tear on tie vascular system The purpose of tlie sur- 
gical measure is to block or modify these excessive responses 
before the onset of organic or irreversible lesions Patients 
with the “spastic” or “vasomotor” types of hypertension arc 
therefore the most suitable subjects for operation In a recent 
communication to me*^ Dr Brown states that in his opinion, 
however, the results with subdiaphragmatic bilateral resection 
are “rather equivocal and not at all dramatic ” 

Peet“ has performed bilateral splanchnic nerve section on 
over 60 patients, all of whom had a systohc blood pressure of 
200 or over His intention was (1) to dimmish penpheral 
blood volume through splanchnic dilatation, (2) to diminish 
adrenal secretion, and (3 ) to abolish abnormal vasoconstnctor 
effects of kidney ongin, provided sclerotic changes m the kid 
ney were not too advanced He also claims that it is conceiv 
able that after removing the elements of spasm and the strain 
of hypertension, the vessels “might” return to normal He be- 
lieves that in 6 cases In which complete rehef was obtained 
such a process accounted for the return of normal kidney 
function He confesses that no cntenon as to the operability 
has yet been found Marked fundus changes and evidence 
of greatly impaired kidney function are not contraindications 
In a recent personal communication Dr Peet'* states “We are 
contmiung to do splanchnic operations for hj’pertension and 
believe our results are, on the whole, superior to those obtained 
by any other of the vanous surgical procedures The opera 
tion, as developed by us, consists of a superdiaphragmatic ap- 
proach XTith resection of the greater and lesser splanchnic 
nerves and of the lower dorsal sympathetic chain, including 
10, 11 and 12 dorsal ganglions We have always performed 
the operation bilaterally Sixty two per cent of our patients 
who have gone at least four months after operabon showed 
very defimte improvement and a considerably higher percent- 
age have had relief of symptoms About IS per cent are cured 
so far as any evidence of hypertension is concerned These 
have all gone at least six months and have mamtained normal 
blood pressure while actively engaged in their former occupa 
tions, and have had a complete disappearance of all eye and 
kidney findings We have operated over 100 patients The 
longest has been followed two years and is maintamlng a nor- 
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mal pressure, normal vision, and normal kidney findings Be- 
fore operation he had a blood pressure ranging from 240 to 
280 over 180 diastolic He had choked discs and markedly 
impaired renal function ” 

Direct Denervation of the Suprarenal G-lands — ^This 
procedure was devised by Crile®' for the relief of symptoms of 
neurocirculatory asthenia Others**^ have observed indifferent 
results following the same operation It is said that this 
technic is now practiced m some clmics for the rehef of hyper- 
tension Recently, Rogoff* has reported the occurrence of 
“Addison’s Disease Following Adrenal Denervation in a Case 
of Diabetes Mellitus ” He warns “The course and outcome 
m this case strongly support the contention, repeatedly made 
by me smce 1918, that surgical intervention with the adrenals 
for various conditions (Raynaud’s disease, spontaneous gan- 
grene, h 5 qDertension, epilepsy, gastnc ulcer, thyroid disease, 
diabetes, and the like) is to be deprecated The very fact 
that It IS alleged to be of benefit in so great a vanety of dis- 
eases ought to render the practice suspect ” 

Suprarenalectomy — -The experiences of Galata,®^ of 
Momer-Vmard, and Desmarest^® and of Pien®” with unilateral 
suprarenalectomy do not reveal any benefit following opera- 
tion The blood pressure became lowered for only a short 
period, and obviously this was the result of surgic^ trauma 
The surgical removal of pheochrome tumors of the suprarenal, 
on the other hand, has resulted m marked benefit to the 
patient 

DeCourcy, DeCourcy and Thuss,®“ beheving “that the 
most rational method of treatment of essential h 5 qiertension is 
the surgical excision of sufficient amounts of glandular tissue 
to reheve the excessive functioning of the gland itself,” re- 
moved about two-thirds of each suprarenal gland, including 
both medulla and cortex They claim benefit m some of the pa- 
tients as far as symptoms and lowenng of the blood pressure 
are concerned From their presentation it is difficult to judge 
the extent of the control observations 

♦Jour Amer Med Assoc, 106 279, 1936 
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OPBRATIOK3 FOR THE PORPOSE OP IHPLHEMaMO NERVE IMPULSES OF 
THE Vasomotor System 

These procedures may be grouped into the following main 
groups (1) surgical denervation of the kidneys, (2) splanch 
nic resections, (3) anterior spinal nerve root resections, (4) 
combination of these procedures 

Denervation of the Kidneys — This procedure was car- 
ried out recently by Page and Hcuer*“ both in patients suf- 
fering from severe essential hypertension and in patients with 
chrome nephritis Heuer fre^ the renal vessels and after 
visualiEing the sympathetic nerves, removed the nerves from 
both the ventral and the dorsal aspects of the vessek In the 
one patient suffering from severe essential hypertension, the 
operation failed to alter the level of the pressure or to im 
prove the function of the kidney In patients with nephritis 
the blood pressure was lowered for a few weeks after opera 
tion, but m all escept 1 case it then regained its onginal level 
The urea function of the kidney remained essentially un 
changed, two of the patients exhibited increased concentrating 
power 

Section of the Splanchnic Nerves — This procedure has 
already been discussed m connection with denervation of the 
adrenals (p 1355) 

Spintd Nerve Root Resections — This operation, pro- 
posed by Adson and Brown,“ consists in sectioning the anterior 
and probably also the postenor nerve roots from the sixth 
thoracic to the second lumbar segment Even with such an 
extensive influence on vasomotor control and on intra abdomi 
nal pressure, the result was not stpking Page and Heuer“ 
report that foUowmg this type of operation in a young girl 
the artenal pressure returned to normal for seven months 
Dr Brown” at present believes that in the malignant forms 
ot hypertension the procedure has no influence on the course 
of the disease, but that in bemgn hypertension good results 
have been observed as late as five years after operation 
It is important to remember that in male subjects bdateral 
complete lumbar sympathectomy will induce sterilization The 
patient will be able to perform the sexual act, with orgasm, 
but without ejaculation 
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Combined Surgical Measures — Finally, attempts are 
being made to mvestigate the effect of various combmations of 
the methods described above The possible value of such a 
procedure can be surmised from the foregoing discussion 

CRraqUE OF THE SORGICAL TREATMEHT OF ARTERIAL HYPERTENSION 

The followmg points have been, or may be, proposed in 
favor of the surgical treatment of pnmary (essential) hyper- 
tension (1) there is an mcreased secretion of adrenalin wibch 
IS responsible for hypertension (2) Pnmary hypertension 
develops secondarily from a primary pathology m the kidney 
and IS precipitated through afferent nervous impulses from the 
kidney (3) There is a hyperactive vasomotor center m hyper- 
tensive patients ivith resultmg mcreased motor nerve impulses 
and exaggerated pressor responses (4) Even if there exists 
no increased vasomotor tonus in hypertension, an mduced re- 
duction of the normal tonus is desirable m view of the fact 
that the vascular system is hypersensitive to normal nervous 
and chemical stimuli (5) Elevation of the arterial pressure 
produces wear and tear on the arterial and arteriolar systems, 
hence reduction of the arterial pressure per se is a benefiaal 
procedure 

The followmg points bearing on these proposals must, how- 
ever, be considered (1) as far as cases of essential and of 
nephritic hypertension are concerned, there is no evidence that 
mcreased secretion of adrenahn is present (2) Smularly, 
there is no evidence that essential hypertension is of renal ori- 
gin, and surgical denervation actually fails to influence the 
state of essential hypertension (3) There is inadequate evi- 
dence up to the present time to suggest that the efferent 
vasomotor impulses exert a greater constnctor effect in hyper- 
tensive than in normal subjects Recent experimental evidence 
indicates that the vasomotor tone is not increased above nor- 
mal m hypertension (4) If the normal vasomotor tonus could 
be diimmshed diffusely m all organs without influencmg dele- 
teriously the essential physiologic responses, this would be 
beneficial Thus far, however, this has not been accomphshed 
The decrease of vasomotor impulses within one region of the 
body, on the other hand, may well have a deleterious effect 
on the function of other organs in which the constricted state 
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of the artenoles persists, and m which now, as a result of the 
decreased blood pressure, a subophmal blood flow will exist 
(S) The studies of Cannon and his assoaates*' “ “ have 
demonstrated that the blood pressure responses of animals 
following vanons types of sections of the spinal sympathetic 
and splanchnic nerves are not uniform, and that they vary 
m different species of ammals Even after complete exclu 
slon of sympathetic control of the blood vessels the blood 
pressure, after a postoperative drop, returns to approximately 
normal level (6) While it is true that elevated artenal 
pressure represents wear and tear, it is equally true that 
persistent elevabon of the capdlary pressure may represent 
even greater wear and tear on these dehcatc vessels It should 
therefore be appreciated that if one mduces splanchnic arteri 
olar dilatation through nerve section, marked capillarv hyper 
tension will be preapitated Thus we have shown that the 
local dilatation of an arteriole with histamine will elevate the 
normal capillary pressure in hypertension of 12 to 108 mm 
Hg " It IS questionable whether the benefit of the moderate 
drop in the systemic arterial pressure, claimed to result from 
the denervation, can outweigh the possible damage to the 
visceral organs, which will have to function under active hyper 
emia and under increased capillary pressure 

Granted that all the foregoing objections, based on expen 
mental and chrucal studies, can be obviated, there still re 
mam the following fundamental facts enumerated earher m 
this discussion, namely (1) artenal hypertenston ts pnmonly 
a progrcsstve obstructive disease oj the artenolar system over 
the entire body, (2) the blood flow in the tissues tn hyperten 
Sion ts practically always optimal or already subopUmdl, (3) 
the elevation of the artenal pressure ts a homeostatic adapta- 
tion on the part of the body for the purpose of maintamitg 
optimal blood flow to the tissues at rest and under physiologic 
stress Suppose one effectively lowers the artenal pressure 
through splanchnic vasodilatation, one certainly cannot claim 
to influence the progress of the arteriolar constriction In the 
brain, heart, muscles and other organs May not these pa- 
tients ultimately predispose to cerebral and coronary throm 
bosis? Trom what we know regarding the compensatory ca 
parity of the penpheral arculation in heart disease," there 

VOL. 19 — 86 
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may be mcreased utilization of oxygen for a while and the 
s5Tnptoms may be masked, but the hmit of penpheral arcula- 
tory adaptation will be reached Thus, comphcations, which 
may be expected, will not become evident withm from six to 
twelve months, the average penod of observation in the ma- 
jority of papers pubhshed 

The alleged s3miptomatic improvement of some patients 
does not necessarily justify such severe and far-reaching sur- 
gical interference as is advocated by many One may lower 
the blood pressure and may abolish s5Tnptoms, but at the same 
time may also shorten the life of the patient, who otherwise 
might have hved for years m fair health I do not wish to 
imply that it can be stated definitely that the surgical pro- 
cedures advocated in recent years are dangerous or indifferent 
m their results The conclusion seems justified, however, that 
adequate evidence as to whether the benefit of surgical meas- 
ures outweighs their possible harmful effect has not been pre- 
sented as yet It is also obvious that some of these measures 
have been proposed either on false or on unproved premises 
or without proper appreciation of the clinical nature of hyper- 
tension, a condition which shows marked and irregular fluctu- 
ations in its course, and in which spontaneous and even 
permanent lowering of the artenal pressure is not a rare oc- 
currence 

Surgery of the sympathetic nervous system has introduced 
some sigmficant therapeutic measures, but it has also demon- 
strated numerous fadures, so far as practical measures are 
concerned For the practitioner, who primarily cares for the 
patient, this is important to appreciate Investigation has 
to progress through mtelhgent and justified tnal and error 
It IS wise, however, that physicians should accept therapeutic 
claims and particularly new surgical procedures only after 
proper evaluation of the problem and when there is strong 
supporting evidence In case of arterial hypertension the 
presentation of such therapeutic proof is at best difficult For 
the present, therefore, it seems advisable to leave the sur- 
gical treatment of artenal hypertension in the hands of those 
surgeons who believe that they can answer the problems raised 
m this discussion and who can eventually present adequate 
proof that there is lasting benefit to their patients 
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V coHcxnsions 

Whereas some of the drugs descnbed are effective in the 
rehef of symptoms in hypertension and of viscuiar crises or 
other vasospastic sUtes, an analysis of the evidence presented 
justifies the conclusion that the majonty of them do not fuf 
fill the therapeutic requisites outlined, and that their routine 
use m hypertension is therefore not advisable 

The value of the surgical procedures practiced recently 
for the rehef of hypertension cannot be considered as estab 
fished Several miportant aspects of this problem have vet 
to be clarified 

Hence the rational management of hypertension consists m 
mteihgent environmental management of the patient bv means 
of rest periods, diet, psychotherapeutic guidance and seda 
tion The numerous complications of hypertension should 
receive specific consideration 
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CLIOTC OF DR CHESTER S KEEFER 

From the Thorndike Memorial Laboratory, Second and 
Fourth Medical Services (Harvard), Boston City 
Hospital and the Department op Medicine, Harvard 
Medical School 


THE TREATMENT OF GONOCOCCAL ARTHRmS, 
KHEBMATOro ARTHKmS, AND GOUT 

The current medical literature contains numerous papers 
concerning the treatment of arthntls Indeed, it is often 
difficult to evaluate many of the remedies suggested, since 
the type of jomt disorder is not defined and the natural his- 
tory of the disease is not taken into account when summani- 
ing the results It is no eiaggeration to say that the ade- 
quate treatment of any disease can be earned out only if 
its cause is known In many cases of chrome arthntis, and 
especially the rheumatoid type, the cause remains in doubt 
so that It becomes necessary to manage the patient in the 
most practical way The treatment of any chronic illness is 
of necessity schematic in type and it must be based upon a 
rational and conventional diagnosis In deaUng with chrome 
arthntis, the treatment has the followmg objectives (1) the 
rehef of discomforts, (2) safeguarding the patient from de- 
formities and mcreasing the function of the injured joints, 
(3) prevention, ff possible, of the progress of the disease. 

At the outset, it should be remembered that many of 
the procedures advised by the phvsiaan will require readjust- 
ment of the individual to the limitation of bis or her activity 
which they must be taught to recognize This requires con 
siderable thought, tact and sympathy upon the part of the 
physiaan, and the best results are frequently obtained by 
paying meticulous attention to details 

In the ei'aluation of treatment, one must not forget the 
natural history of the disease The question is frequently 

15*7 
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asked by physicians — what would be the natural course of 
events if no particular form of treatment were given? The 
answer to this question has never been given, since practically 
all patients with arthritis receive some form of treatment 
It IS known, however, from the study of large groups of 
cases, that a certain number of patients, usually around 80 
per cent, improve temporarily at least, regardless of the type 
of therapy employed In these mdividuals the disease is 
relapsing m nature and may contmue for years In others, 
the disease advances vsnthout remissions and in spite of all 
available treatment It is weU, then, to take these facts into 
consideration before attaching too much significance to one 
type of treatment as a method of choice to the exclusion of 
others 

At this time the treatment of gonococcal and rheumatoid 
arthntis and gout wiU be discussed m the light of present- 
day concepts of these maladies 

GONOCOCCAL ARTHRITIS 

As far as we know, gonococcal arthritis is a true metastatic 
sjmovitis, but the tendon sheaths and other tissue of the body 
may be involved at the same time The course of the disease, 
once it IS established, may vary tremendously, depending 
upon the severity of the mfection, the jomts involved, whether 
or not reinfection occurs before recovery takes place, and the 
mode of treatment employed In any event, the illness may 
last several months, causing great econonuc loss and in not 
a few cases, permanent damage to the joints In the cases 
in which permanent damage takes place, there is usually 
damage to the articular cartilages dunng the acute phase of 
the disease, whereas if the disease is confined to the synovia 
the end-results may be better insofar as function is concerned 
The treatment is carried out along the following lines 

1 Treatment of the pnmary focus 

2 Absolute rest of the joints dunng the acute phase 

3 Aspiration or irngation of joints 

4 The use of fever therapy 

5 General upbuilding treatment 

6 Prevention of deformities 

When the knee or other large joints are mvolved in 
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gonococcal arthnUs, and aspiration of the synovial fluid rc 
veals a leukocyte count above 40,000 per cubic millimeter, and 
there are micro-organisms present, we usually advise the irn 
gation of the joint through a small incision in the capsule It 
is espeaally important if the fluid is difficult to aspirate and 
contains large amounts of fibnn After the joint has been 
washed out it is closed tightly, the knee is placed m traction 
and motion is started as soon as it is possible to do so without 
pain or discomfort. Our results with this method of treat- 
ment have been very satisfactory, with the immediate as well 
as the ultunate results 

The use of fever therapy either by the injection of typhoid 
vaccine or other methods has received an enthusiastic rccep 
tion by many observers It seems clear from the reported 
cases* ’ that hyperpyrexia seems to be most effective in the 
treatment of this type of arthritis Five to seven treatments 
have been recommended and the temperature is elevated to 
106° or 107° F for five or sue hours, every three to five days 
The results of vanous authors have been summanaed by 
Hench, Slocumb and Popp,* Schnabel and Fetter ® It appears 
that the best results are obtained in patients with acute gono- 
coccal arthntls of short duration, and less striking results are 
obtamed m the subacute or chrome types of cases From the 
reports in the hterature it would seem justifiable to use fever 
therapy in this type of arthritis more often m an attempt 
to learn mote about the ultimate results of the cases treated 
in this way 

As one observes patients with gonococcal arthntis, it be 
comes apparent that many of them lose large amounts of 
weight and develop anemia, the muscles atrophy about the 
affected joints and the patients present the clmical picture 
which is so common m chrome mfections In our expenence, 
blood transfusions for anemia and a hberal intake of food 
Is highly desirable in such cases The general upbuildmg 
treatment is often of the highest importance 

When the above measures are followed, the results of 
treatment of gonococcal arthritis are usually satisfactory as 
far as the end results are concerned The course of the in 
ness IS often slow and even with the best of care, poor results 
are occasionally seen 
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The convalescence is often difficult to manage and pro- 
longed, efforts should be directed along the following hnes 

1 Rebuilding muscle tone and strength about the affected 
joints 

2 The support of tlie arches of the feet, especially if the 
knees have been mvolved and the patient has been confined 
to bed for a long period of time 

3 Instructions regarding venereal disease prophylaxis 

RHEUMATOID ARTHRITIS 

The cause of this type of arthritis is unknown For this 
reason there is no adequate form of treatment for the con- 
dition It is a malady characterized by remissions and re- 
lapses and there is no satisfactory evidence that any of the 
many remedies suggested are in themselves responsible for 
altering the course of the process To be sure, many types 
of treatment are recommended, so that scarcely a year passes 
without the introduction of several new remedies In the 
present state of our knowledge all one can hope to accomplish 
is to relieve the patient of as much discomfort as possible, to 
prevent the development of deformities when possible, and to 
give the patient the best possible opportunity of recovering 
from his disease through general upbuilding treatment and 
the correction of any abnormal functional disorders that may 
be present It is highly important to discover, when pos- 
sible, any factor that makes the patient worse This can 
be done by questioning the patient and observing the course 
carefully ^^Tlen these factors are discovered they should be 
ehminated 

Symptomatic Treatment — ^The best form of sympto- 
matic treatment is rest, especially rest in bed or absolute rest 
of the affected joints Many patients maintain that the one 
thing that makes them worse is fatigue The relief of pain 
can be accomplished by the use of drugs, the proper applica- 
tion of splints and supports to relieve muscle spasm, and the 
judicious use of local heat to the affected joints Of tlie 
drugs which give most relief, the various salicylate compounds, 
and the atophan group are most effective The latter group 
of drugs should be used with caution, since one occasionally 
encounters sensitivity to them 
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Spbnts and support of affected joints should be applied 
early in order to relieve muscle spasm and prevent deformity 
If deformity is inevitable, then the joint should be fuced in 
the most desirable posiUon These are problems that must 
be worked out m cooperabon with the orthopedic surgeon 
General Upbuilding Treatment — Regulation oj Ae- 

— It IS a good plan to keep the patient’s joints at rest 
as long as there are any signs of inflammation present in the 
synovial membrane The constant use of a joint which is 
the site of an inflammatory process only tends to increase 
the irntation and propagate the process When the acute 
process subsides, exercise may be allowed withm the limita- 
tions of the individual’s ability to do work without fatigue 
or pain 

Diet — One of the commonest questions that patients who 
have arthritis ask the physiann is — what can I eat? Some 
physicians are of the opinion that altering the diet in various 
wavs IS of tjie highest importance m bnnging about improve- 
ment, but aside from the cases m which there is a definite 
idiosyncracy to certain foods there is little convinang evi- 
dence that high carbohydrate or other types of diet are re- 
sponsible for the patient’s symptoms This question has been 
discussed at some length and in a critical fashion by Bauer, 
who concludes that “patients with rheumatoid -arthntis should 
take a diet high in calones (unless they are overweight), 
high in vitamins and adequate in respect to calaum, phos- 
phorus and iron ’’ He points out that there is no convmcing 
evidence that proves that a low carbohydrate diet is indi- 
cated in this disease, and that there is no proof that it is ef- 
ficaaous m cunng the disease With these conclusions I am 
m complete accord 

Removal of Foci of Infection —The safest rule to follow 
in regard to foci of infection is to have them removed for their 
own sake rather than for the arthritis By domg this, the 
patient is sometimes assisted m making a more rapid recovery 
Before advising such procedures, defimte evidence for the 
existence of infecDon should be present and the patient should 
be informed that such operations may be helpful but they 
ma> not necessarily be folloived by improvement of the 
arthritis 
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Miscellaneous Treatment — Anemia — ^When anemia of 
the hypochromic type is present it should be treated with iron, 
and in the cases m which it seems desirable to mcrease the 
hemoglobin or red blood cells more rapidly, whole blood 
transfusions may be given The latter method has been used 
especially by Dawson and Boots 

Fever Therapy — From time to time, various forms of 
fever therapy are used in the treatment of arthritis, including 
the artifiaal mduction of fever with malaria, t5^hoid vaccine, 
diathermy, hot boxes, air-conditioned cabinets and so forth 
Within the past year several excellent reviews of this sub- 
ject have been presented by Hench, Slocumb and Popp, and 
Short and Bauer As far as rheumatoid arthritis is con- 
cerned, there seems to be general agreement that the results 
obtained are of a temporary nature Short and Bauer re- 
port that 80 per cent of their patients showed temporary 
improvement, but that this was maintained in only 20 per 
cent of mdividuals at the end of a two-year period or longer 
The patients who seemed to respond most favorably were 
young individuals with arthritis of short duration, with little 
or no cartilage destruction, and with marked vasomotor 
changes who showed an increase in pulse pressure during 
treatment They were of the opinion that the improvement 
in these patients was due to increasing the blood supply to 
the affected tissues They concluded that this method of 
treatment was only occasionally justified and should not be 
used to the exclusion of genefal treatment 

From a review of the literature on the subject of fever 
therapy m rheumatoid arthntis, together with the results of 
personal observations, Hench, Slocumb and Popp came to the 
conclusion that the value of fever therapy could not be fully 
appraised at the present time They expressed the opinion 
that a tnal of fever therapy is justified m “selected” cases 
Of 60 patients treated in this way, 70 per cent got httle or 
no relief and the remaining 30 per cent received significant 
benefit 

A recent paper by Cecil, Freiss, NichoUs and Thomas^ 
relates their expenence with malarial treatment of 13 cases 
of rheumatoid arthntis All of their patients received tem- 
porary symptomatic improvement with disappearance of pam 
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and swelling after three or four malarial paroxysms Withm 
a period of six months after the termination of this treat 
ment, 12 of the 13 patients had a return of then symptoms, 
but m four of these the general condition was thought to be 
better than before the treatment. The only pabent who 
had not relapsed during the period of observation had had 
arthritis only four months before the treatment 

In bnef, then, it appears that a small number of patients 
with rheumatoid arthntis are temporanly reheved following 
fever therapy The experience so far would indicate that 
the improvement is lastmg m only a few and that it is most 
stnkmg in young individuals with arthritis of short dura- 
tion, with marked vasomotor disturbances, but without carti 
lage destruction It should be added that it is a procedure 
that must be earned out by a physician and a skilled nurse, 
since it is not an altogether harmless procedure Hyperpyrexia 
and death have been reported ^ 

Vaccine Treatment — This method of treaUng rheumatoid 
arthntis has been used widely for a number of years In 
some instances vacemes have been employed to mcrease body 
temperature, in other cases, they have been injected in mi 
attempt to increase the patient’s immumty to certain strams 
of streptococa or to decrease his sensitivity to the products 
of these organisms The strains of organisms used have been 
derived from the patient and attempts have been made to 
select the vanous strains on a basis of the patient’s reaction 
to skin tests made with these organisms or by determining 
the presence of complement fixation bodies in the arculating 
blood All of these procedures arc based upon the assump- 
tion that rheumatoid arthntis is due to a streptococcal in 
fection, and whde there is some evidence to support such a 
conclusion, it is far from being settled This question has 
been discussed m detail elsewhere and need not be repeated 
here 

The results of vaccine therapy are controversial The 
recent observations of Wamwnght'' indicate that 21 of 28 
cases of rheumatoid arthntis showed improvement following 
mtravenous injections of streptococcus vacane prepared from 
the strain to which the patient was most sensitive As ob 
jcctive evidence for the improvement, there was a relief of 
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pam, a reduction of soft tissue swelling and increased mo- 
bility of the joints, together with a umform decrease in the 
skin sensitivity and an increase in the agglutinins in the blood 
of some patients 

Boots® has recorded the results of his experience by say- 
ing that the value of vacane therapy remains improved They 
have not been able to influence favorably the sedimentation 
rate of the erythrocjdes, and other forms of treatment are 
followed by as great a clinical improvement as those on 
vacane therapy He expressed the opinion, however, that 
one can do no harm m trjnng it 

From the reports of vaccine therapy and from personal 
experience, it would seem that vacane treatment should he 
tried m individuals m whom the arthntis has been preceded 
by an infection, and m whom one is able to demonstrate 
agglutmms and skin reactions to hemolytic streptococci It 
will be generally admitted that it should not be used to the 
exclusion of general upbuilding treatment 

Sulphur Treatment — ^Withm recent years collodial sul- 
phur has been used extensively m the treatment of arthritis 
A recent paper by Rawls, Gruskin and Ressa^ records their 
results mth this drug in a miscellaneous group of patients with 
arthritis, and summarizes the studies of others They con- 
cluded that sulphur was a valuable agent m the treatment 
of arthritis, m spite of the fact that they did not feel that 
it was of much benefit m young people with rheumatoid arth- 
ritis \Vhen improvement was noted, it occurred m older in- 
dividuals with rheumatoid arthntis and m patients with 
“mixed arthritis and osteoarthritis ” In these patients the 
cystine content of the fingernails was said to be low and “sul- 
phur treatment is often benefiaal ” 

One gams the impression from this paper as well as from 
others that the use of sulphur in the treatment of arthritis 
IS purely empirical and that the evidence brought forth to 
support its use as a valuable agent in the treatment of artli- 
ntis IS not very convincing, as far as the ultimate results are 
concerned 

Manag-ement of Convalescence from Acute Arthntis 
— This phase of the treatment of arthritis demands great at- 
tention since the individual’s progress can be accelerated by 
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intelligent management Fundamentally it consists in build- 
ing up muscle tone and the structures supporting the affected 
joints by exercises and physiotherapeutic measures, and the 
use of various types of apparatus that may aid m the support 
of joints The principles and methods that are used for the 
different joints have been outlined by Ober,® and since the 
importance of these procedures are in following certain de 
tails, his paper should be consulted 

GOUT 

The treatment of gout can be divided into three groups 
(1) the acute attack, (2) the interval treatment, (3) chronic 
gout 

By general consent, it is agreed that the pain of acute gout 
IS most severe, and may require large doses of such sedaUves 
as opium to control it The follovnng procedures should be 
earned out (1) Rest m bed (2) Protection of the affected 
jomts (3) Forcing fluids to 3000 cc, a day (4) Admin- 
istration of purges in the form of wine of colchicum and tinc- 
ture of rhubarb until a free diarrhea is obtained (5) The 
use of atophan, alkahes and salicylates (6) A diet that is 
high in protem and carbohydrate but low in fat and purine " 
Once the acute attack has subsided, it is well to advise the 
paDent regardmg factors that aid m prevenbng attacks In 
many cases, the patients with gout know only too well what 
brings on their attacks, in others, they, as well as the phy- 
sician, are unaware of the cause of an acute attack Such 
condiDons as dietary indiscretion, excessive fatigue or trauma 
to the various joints should be avoided In addition, ade 
quate care diould be taken to see that these patients remam 
on a low punne, low fat diet with liberal amounts of pro- 
tein in the form of milk, eggs, cheese, and an adequate amount 
of carbohydrate Alkahes, salicylates and cmcophen are also 
recommended in small doses and the fluid intake should be 
such as to give a dilute unne Since these pabents often 
have attacks following surgical operabons, they should be 
prepared before operation by the treatment outlined above 
and by a low purme diet 

Ohronic Gout — ^The measures outlined above are used 
In the treatment of chronic gout, but in some cases in which 
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there are large deposits of urates m and about the joints, 
the treatment is unsatisfactory I have recently observed a 
patient who has had attacks of gout for forty-six years, and 
at present he is completely incapaatated on account of the 
great deformity of his hands due to the deposits of urates, 
the destruction and anklyosis of some of the terminal 
phalanges He mforms me that only two thmgs give him 
relief, one is colchicum and the other is the rehef of tension 
m the affected joint that follows a puncture wound and the 
expression of urates In these cases, treatment continues to 
be unsatisfactory and the nature of the disease needs further 
investigation 
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CLINIC or DR J H MEANS 

From the Thyroid Clinic of the Massachusetts 
General Hospital 


TREATMENT OF DISEASES OF THE THYROID 

I HAVE been asked to give a clinic illustrating by means 
of cases some of the problems mvolved in the treatment of 
diseases of the thyroid— recent advances in the treatment of 
these diseases, in fact I am not aware of any very recent 
advances in tins field, at least, none that have got beyond 
what might be called an experimental stage It is greatly to 
be hoped that we soon shall have a nonsurgical method of 
curing thyrotoxicosis and from the interrelationships of pitui 
tary thyrotropic hormone and antihormones, in the sense of 
Colhp, should the existence of these finally become weU es- 
tabhshed, we have reason to hope that a nonsurgical treat- 
ment will presently emerge Reports of remedies of this kind 
arc to be found m the German hterature, but their value has 
certainly not yet been established beyond all question From 
a practical jiorat of view we still find ourselves m the situa 
tion we have been in for some years, which is that subtotal 
thyroidectomy, dunng a period of full lodinization is the best 
therapy we can advise for our patients suffenng from toxic 
goiter 

Nor has anythmg very new recently emerged m the treat 
ment of myxedema In dried thyroid gland we have for years 
possessed an ideal treatment for the hypothyroid states and 
expenence over a number of years has indicated to us that 
the wisest pohey to follow is that of plaang the patient on 
the mimmum ration of dned thyroid, by mouth, which will 
rid him completely of all symptoms and signs of myxedema 
In the field of thyroid diseases not accompanied by change 
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in the function of the gland, which includes simple goiter, 
nontoxic nodular goiter, malignant goiter and inflammatory 
goiter, the prmciples of treatment consist in surgical removal 
when any of the following indications are present (1) pres- 
sure, (2) suspicion of mahgnancy, or (3) unsighthness which 
troubles the patient, and occasionally irradiation in some form 
or other, either alone or in conjunction with surgery, in cer- 
tam of the mahgnant cases 

It obviously IS impossible, in the space allowed, to illus- 
trate by cases all these different problems Because the rou- 
tine care of the various t 3 Ties of thyroid disease has been 
tlioroughly discussed in previous clmics in this series as well 
as elsewhere,^ ® ^ I have decided that tlie best use to 

which to put the present clinic is that of illustrating how one 
works out the indications for treatment in some of the puzzling, 
complicated or atypical cases 

Let us begin with the case of Miss B This patient, a lady of fort> -three, 
consulted me first on March 25, 1935 She bad had a subtotal thyroidectomy 
for exophthalmic goiter m a Middle Western city m February of 1933 In the 
autumn of 1931 she had had grippe and following this iias in a rundown 
condition Metabohe tests had been made showing a result of —7 and thyroid 
had been ordered She had taken this for six weeks According to her story 
It had had no noteworth\ effect In the summer of 1932 she had taken a 
tnp abroad and had become very fatigued as a result For this she again took 
thyroid mtermittently In the autumn of 1932 it was found that she was 
losmg weight rapidly and havmg rapid heart action She was seen in a 
private clmic m Boston and states that she was there told that she had no 
thyroid trouble She continued to feel badly, however, and while visiting 
m the Middle Western aty the diagnosis of exophthalmic goiter was made 
and operation performed as I have already stated 

Followmg her operation she was better m general but it took a icn 
long time for her to get her strength back. She had been placed on Lugol’s 
solution prior to the operation and had contmued to take it ever smee During 
the year before I saw her, her eyes had become mcreasmgly prominent Her 
major symptom was fatigue Durmg the autumn of 1934 she had been so 
exhausted that she was almost bedridden for three months She not infre- 
quently had palpitation, but didn’t sweat much She had lost 3 or 4 pounds 
smee the previous Christmas Two weeks before she came to me she had a 
bout of diarrhea She had had such bouts before operation but none smee 
Her catamema were regular but scanty and bnef There was nothing in her 
past or family history that seemed to be significant 

My physical e.xammation on March 25, 1935 showed a startled looking, 
middle-aged, thm woman who did not act in the slightest degree as though 
she had thyrotoxicosis She had bilateral exophthalmos, more on the left than 
on the right, of moderate degree, bilateral lid lag, but no irritation of her 
comeae She had no tremor and her hands were cold and dry No thyroid 
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tissue could be palpated no bruit could be heard in the neck but a ^rfll 
could be fell In the region oi the right lower pole ot the thyroid. Her heart 

rapid rate 100 but not enlarged rh>thm wni normal and there were no 

murmurs. Her blood preseorc was 110/90 The remainder of the physical 
examinaUon ihooed nothing of iigniacance. She gave the impression of being 
a very lackadaisical languid pmon I may add that she was a lady of means 
and leisure, apparently without re5pons£bmt> v.hose chief interests in life vvere 
gardening music and church work. 

It n-as m> ver> definite Impression when 1 first saw her that she was 
not thyrotoxic, that she had no return of her Graves disease and that her symp- 
toms were upon a p 3 > choneurotlc basts— aomethmg which might be called 
perhaps for want of a better name effort eyndrome, I was convinced that she 
had had eiophlhalmlc goiter in the past because of the presence of the definite 
eye dgns 

I obtained a metabolic rate detenninallon which on April 2 1935, showed 
levels of —5 and —10 for two consecutive periods. This semed to square 
wdth the impression that she was not thjTotoilc I ordered her to stop her 
Iodine and then sat tight to sec what would happen What did happen was 
of great interest On April 12 her meUboHc rale had risen to -1*17 and on 
April 13 it v.'as -{-25 Cotncidentany with this her symptoms bccunc greatly 
Intensified She became weak to the point ol exhaustion and her puHe rose to a 
level of about 115 her skin become warm and sweaty At Ibis time a small 
amount of thyroid tissue was felt In the region of the iilbmio 

The picture therefore bad undergone an important change since the omls- 
sfon of iodine. There seemed little doubt at this time that she was thyrotoxic 
and that thh thyrotoxicosis had supervened upon the oiafaslcn of iodine. The 
natural further deduction was that she had been potenllaDy thyrotoxic all 
along probably ever since her operation but that this thyrotx^coais was a 
residual of rather small proportion which the ration of iodine was able to 
bold partially in abeyance. Dr Arthur W Allen was caDed in consultation 
and be agreed that the cek was probably one of pmhtent and tccunenl 
th) rotoxlcosb and that further resection of thyroid tissue was Indicated A 
second operation was done on Apttt 23 1935 Tbb operation was lublotal 
tbyrokiectomy upon the remaining tissue A piece of thyroid about 5 cm 
long 2 cm wide and IJ cm thick ww dissected out from the neighborhood 
oi the right side of the trachea and the region of the Isthmus 

The histologic picture of this removed tissue was that of definite paren 
chymatous hyperplasia with considerable colloid storage in placea. This anat 
omlc finding therefore confirmed the clinical impression of recurrent exoph 
thalmk goHcr 

The patient went through the operation very smoothly and on May 1 
1935 the metabolic rate was —It on May 6 5l was —20 At this time the 
patient was itiD taking Iodine— Lugol s solution, 5 minims once daily On that 
day she was discharged from the bospllal and Iodine was omitted 

I have seen her from Ume to time since and on the whole she h« been 
con^crablv improved although there are periods when her old feeling of 
weaknm seems to return On September 24 1935 raetabollc rate was —15 
i saw her on that date and my Impressloa was that the was essentiallj wcD 

"nis case impresses me as being distinctly instructive 
In the first place it mas proved that persistent or recurrent 
thyrotoxicosis was present m spite of the fact that the patient 
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was running a metabolic rate below standard and presented 
symptoms which were by no means characteristic of thyro- 
toxicosis Treatment necessarily hangs upon diagnosis In 
this case the diagnosis was established by means of an lodme 
test carried out m a manner the reverse of that usually prac- 
ticed, mstead of noting the result of givmg lodme, m this 
case, we noted the effect of omittmg it As soon as it was 
omitted the low grade thyrotoxicosis which the iodine had 
masked, mamfested itself qmte clearly 

On the first consideration of the case it would have seemed 
ridiculous to propose a second thyroidectomy for toxic goiter 
when there were no thoroughly characteristic s5Tnptoms, a 
slightly minus metabohc rate and very httle thyroid tissue 
to be felt None-the-less, it turned out that that was tlie 
correct treatment and the final result has proved this 

One may draw the general conclusion that before planning 
treatment m any thyroid case, the true level of functional ac- 
tivity must be determined and oftentimes this can only be 
done by givmg or omitting iodine, or indeed doing first one 
and then the other 


Let us next consider the case of Mrs B , a woman sixty-nme years old, 
who entered the hospital under my care on June IS, 1934, referred by Dr 
Paul D White Dr White had had this patient under observation smce 
October, 1927, at which time he had made a diagnosis of irritable, shghtly 
hj pertensive heart with many ventncular premature beats He had also ob- 
served at that time a shght enlargement of the thyroid with slight bruit He 
had seen her at mtervals smce and she had always shown ventricular premature 
beats and some nervous symptoms Nothing had happened, however, until a 
few' weeks before entry when seemg her at her home Dr White found she 
was losmg weight rapidly and havmg tachycardia with many premature beats 
and a very full pulse pressure He considered that thyrotoxicosis was very 
likely present. 

Upon Mrs B ’s entry to the hospital I did my best to deade at Dr White’s 
request (1) whether she was th 3 Totoxic, and (2) whether, if she were thyro- 
toxic, she was fit for operation My physical exammation at the time of 
entr> disclosed a woman, not obnously hyperactive wath none of the eye signs 
of exophthalmic goiter, with very shght tremor and with a thyroid isthmus 
and lateral lobes just barely palpable Her heart W'as enlarged and fibnllating 
No gross edema could be found anywhere She w'as not orthopneic The re- 
mamder of the phjsical exammation was not highly mformative 

She was put to bed and observ'ed The foUowmg metabohc rates were 
obtamed June 16, 1934, -|-33, June 19, -|-39, June 21, -f-3S, June 23, -J-38, 
and June 26, -f34 The mamtenance of this elevated level in the absence of 
gross congestive heart fafiure was strong presumptive evidence of thyrotoxicosis 
It was determmed to observe the effect of giving lodme After five days of 
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todioe, no fall whatever waa noted In the tnctaboUc rate lc\-el fodJne 

was b«un on Juno 22 Digitalii bad been begun the day before Ui^cr the 
Influence of these two drugs the pubo rale flbwly fefl from a rate of about 
120 to one under 100 There ^vaa no means of determining which drug was 
chiefly responsible 

I had been very dubious of the evidence of thyrotoiicosfa at entry and 
recorded that opinion In the hospital record bowem, after obscrvlDg the level 
of metabolic rale I began to question the accuracy of this conclusion The 
failure of her metabolism to drop In five days on Iodine was Inconclusive one 
way or the other Further metabolic rate determinations should have been 
made but since the tests distressed the patient considerably they were omitted 
Because of Dr Whites feeling that the heart condition was best explained 
by Ihyrotoxicoftts, and because the surgeon who saw the patient in consulta 
tlon believed that he could do a thyroidectomy lucceasfully (he stated the 
risk was about five times the nom^ however), and because the family 
v,ere eager to leaw no means of trcalment unused that offered any hope of 
relief, I finally consented to operation on her thyroid This was done on 
July 2 1935 The operation went extremely smoothly The patient re 
turned to her room in excellent condition The operation actually was a 
subtotal thyroidectomy There was found at operation a very small right lobe 
wtv> an enlarged Isthmus, a moderately sired pyramidal lobe on the left and a 
large left lobe The patient did not long continue to do well after operation. 
She became gradually weaker her pubo and temperature rtcadlly climbed 
and she died the thlM day after operation Dnfortunately no autopsy could 
be obtained 

Finally a very important finding was that the pathologic examination of 
the thyroid showed no evidence of hyperplasia mc^y the picture of coUokl 
goiter Qc sQ-^Iled Involution. As we look back over this case we can not 
escape the feeling that the operation was very likely not Indicated We Icam 
by our errors One error here was certainly In tennInaliDg the period of ob- 
servation before the response to Iodine or hek thereof had b«n definitely 
established But even had this been done we might still have found ourselves 
In diOlculties How would we have Interpreted a persbtently high metabolic 
rale In spite of full todlnliatlon? One tnterprctaUon would have been that 
thyrotoxlcoals was not present. One cannot hoaever, say categorically that 
faflure to respond to Iodine absolutely excludes overactivity of the thyroid. 
There ate cases undoubtedly thyrotoxic, who faU to show an Iodine mponse 
perhaps because the iodine h given at a time when their thyrotoxicosis fa under 
going natural Intensification. Mrs B s story would have been consistent with 
such «n interpreUtkin Had a good response to Iodine been obtained, we 
should have felt that the indkatlon for operation was much clearer It fa a 
pity that wo didn’t carry on long enough to give an opportunity for an un 
equivocal answer to our test It fa doubtful whether had wc left her unoper 
ated she would have Uved very much longer The cardtelogfats* opinion ma 
tMt her outlook without operatTon was dtsOnctly poor That was one reason 
^ a seemed rational to take a fairly desperate diance In retrospect I regret 
that an operation was undertaken. I should rather have had her dk un 
or«^ tljui .p^Uy M a remit of surEOy Ttt qooUon rijo como op 
^ ““'‘•P'' “IKratlon >nlsht have been better for her I thtot thS 

'“"’’'n “ ** that the time outcome would 

obtal^ hnd^y a iman porUon of the goiter been removed M a preliminary 
procedure. Thfa however b a point which cannot be settled 
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Let us pass now to the case of Mrs M , which I should like to contrast 
particularly with the case of Mrs B Mrs M , a widow of fifty -nine, entered 
the hospital on November 29, 1934 She came m complainmg of nervousness 
and fatigue for several months, emotional instability and recent weight loss 
On physical exammation she showed a warm, moist skm, defimte tremor of 
her fingers, an enlargement of the isthmus and left lobe of the thyroid, but 
no eye signs characteristic of exophthalmic goiter It was not possible to say, 
on the evidence which she presented, that thyrotoxicosis was present but there 
was a very definite suspiaon of it On November 30 her basal metabolic rate 
was found to be -f49 and it was determmed to conduct a diagnostic test iwth 
lodme After lodme had been started the followmg metabohe rates were ob- 
tamed December 1, -f-47, December 3, -1-37, December 4, +42, and De- 
cember 5, +40 On the latter day lodme was omitted On December 10 the 
metabolic rate was +28, on December 12, +48, on December 13, +34, on 
December 14, +39, on December IS, +38, on December 17, +32 and on 
December 18, +32 On December 21 lodme was started agam — potassium 
iodide, 10 minims once a day On December 22 the metabolic rate was +46, 
on the 26th It was +40, on the 29th it was +43, on the 31st it was +31, 
on January 2, 193S, it was +30 and on January 4 it was +31 In other 
words, there was absolutely no mdication that her condition was better while 
taking iodine than while not taking it. The lodme test was frankly negative 
Nevertheless, it was felt that the chnical picture better fitted thyrotoxicosis 
than anythmg else and as the patient was not improving it was finally decided 
to resort to surgery On January S, 193S a subtotal thyroidectomy was 
performed, which the patient stod very well A considerable portion of both 
lateral lobes and isthmus was removed The histologic examination of the 
tissue removed showed the type of h3rj)erplasia characteristic of exophthalmic 
goiter with considerable coDoid storage, that is to say mvolution The patient 
made an uneventful recovery and on the 16th of January her metabohe rate 
was +2 

Mrs B ’s case and Mrs M ’s case furnish some interest- 
ing similarities and contrasts The metabohe rates of the two 
were runmng at about the same level and in neither case did 
we estabhsh any improvement as a result of givmg lodme 
We held off on Mrs M ’s operation for a considerable period 
of time, largely because of the experience with Mrs B I 
felt that the failure to respond to lodme might, on the one 
hand, mdicate that she wasn’t th5T:otoxic or, on the other, 
that if thyrotoxic she would be a poor operative nsk Both 
of these interpretations were incorrect It turned out that 
she was defimtely thyrotoxic and she did go through opera- 
tion very smoothly The presence of the senous heart disease 
m Mrs B , of course, made the problem a much more dif- 
ficult one than in Mrs M , whose heart was apparently nor- 
mal Taken together, the cases may be said to teach us that 
while the iodine test is very helpful, it is not to be looked 
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upon as finally giving the absolute indicaUon to treatment in 
all cases In this respect it is not different from any other 
diagnostic test which we employ for a similar purpose 


We may now p>aM to another case, thb one of pro\'en ihyrotoxlcosb which 
procnted some bitertsUnfi difficuldcs Mr a vridowci of forty sb entered 
the Massachusetts General Hospital first on November 26 1934 transferred 
from the Boston rsychopathic Hospital to which instiluUon he had been 
sent two months previous for some definitely psychopathic manifestations 3n 
addition to these however he had an array of signs and symptoms classic of 
exophthalmic goiter and it was for that reason that he was sent to us Exami 
naUon and history farther disclosed that he w-as soffcrlng from rheumatic heart 
dbea« with involvement of both mitral and aortic valve*, congestive heart fafl 
ure and auricular fibrillation He bad moderate exophthalmos and lid lag a 
very wdld expression a ym aii firm goiter with very loud bruit, warm skin which 
wTis moist except in the palms whidi were dry, and slight edema of the ankles. 
The diagnosb of exophthalmic goUcr was evident and also the complication 
of rheumatic heart dfaease with decompensation, and apparent psychotic roani 
fcsUtioQS. 

When I first saw him 1 felt he should be lodbiztd at once and operated 


as soon as be wras ready I felt that to rid him of hb thyrotoxlcosb might 
rid him of afl hb troubles — thyroid, cerebral and cardlologJaL Hb metabolic 
rate on November 27 was -H3 and on November 30 -1-53 He made a gewd 
response to iodine hb metabolic rate dropping to abool +30 and hb symp 
toms showing marked improvement. He had a good diuresis, losing 10 pounds 
of v?tight, which was presumably water and showed an amoring Iroptoveiatint 
b mental state. We felt that be was ready for operation when be developed 
a throat infection which necessitated its postponemenL To rnatci* a long story 
short, this dragged on and on and to It was added a certab amount of bronchial 
bfection nhlcb caused him to run a temperature of low grade for many weeks 
Hurbg an thb period lodblation and dlgitallxation were muinf.itnrd Abo 
during all thb period hb mental state seemed to be quHe normal It was our 
belief that hU psyebosb was purely a manifestation of thyrotoxicosb. Finally 
on the 18th of March 1935 hb infection having lubsWed considerably an 
operation was performed Because the surgeon was worried about hb con 


dition on the operating table, the removal was confined to the right lobe and 
Isthmus b other word*, hcmHhyrokiectomy Hbtologlcaliy thb tissue showed 
slight hyperplasia and msrked b\*olution. Thb doubtless was due to the pro 
longed bdbliatlon He was discharged from the hospital on March 26 afebrile 
and b pretty good dbJeal shape but with a meUboUc rate still nmnbg at t 
high level— b fact, higher than before hb hemilbyroldectomy Metabolic de 
terminations had not been made for some time prior to the operatbn because 
of ^e presence of bfection After the operatbn they were running b the 
nei^boThood of +60 The circutttsUnces ol his admission required that he 
S' Hcwpital for turthw obxr.TitloB al 

thoneh during hU long stov in the MamchuMltj Gonttml Hcanllnl ho had 
Tr? tapre««l ua aa indicating any mtnUl obnormalily 

except those described just after admlsrion ^ 

On July 19 ho wai rcadmittod to tho Maaachujotta Gonoral Hospital to 
have o srand opotaBon upon his thvroid At that time he seetned to bo In 
very KOM condition had gMnod 28 pound, ovWon™ 

psychosis, but Btin had a metabolic rate in tha +60s. On rdodInliaUon this' 
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Let us pass now to the case of Mrs M , which I should hke to contrast 
particularly with the case of Mrs B Mrs M , a widow of fifty-nine, entered 
the hospital on November 29 , 1934 She came in complammg of nervousness 
and fatigue for several months, emotional mstabihty and recent weight loss 
On physical exammation she showed a warm, moist skm, defimte tremor of 
her fingers, an enlargement of the isthmus and left lobe of the thyroid, but 
no eye signs characteristic of exophthalmic goiter It was not possible to say, 
on the evidence which she presented, that thyrotoxicosis was present but there 
was a very defimte suspiaon of it On November 30 her basal metabolic rate 
was found to be -1-49 and it was determmed to conduct a diagnostic test iwth 
lodme After iodine had been started the following metabohe rates were ob- 
tamed December 1 , -f47, December 3, -|-37, December 4, -1-42, and De- 
cember S, -}-40 On the latter day lodme was omitted On December 10 the 
metabohe rate was -f-28, on December 12 , -{-48, on December 13, -1-34, on 
December 14, -1-39, on December 15, -1-38, on December 17, -1-32 and on 
December 18, -1-32 On December 21 lodme was started again — potassium 
iodide, 10 minims once a day On December 22 the metabolic rate was -1-46, 
on the 26 th it was -1'40, on the 29th it was -1-43, on the 31st it was -1-31, 
on January 2, 1935, it was -1-30 and on January 4 it was -1-31 In other 
words, there was absolutely no mdication that her condition was better while 
taking iodine than whde not takmg it The iodine test was frankly negative 
Nevertheless, it was felt that the chnical picture better fitted thyrotoxicosis 
than anythmg else and as the patient was not unprovmg it was finally decided 
to resort to surgery On January 5, 1935 a subtotal thyroidectomy was 
performed, which the patient stod very weU A considerable portion of both 
lateral lobes and isthmus was removed The histologic exammahon of the 
tissue removed showed the type of hyperplasia characteristic of exophthalmic 
goiter with considerable colloid storage, that is to say involution The patient 
made an uneventful recovery and on the 16th of January her metabohe rate 
was -(-2 


Mrs B ’s case and Mrs M ’s case furnish some interest- 
ing similarities and contrasts The metabohe rates of the two 
were ninnmg at about the same level and m neither case did 
we establish any improvement as a result of giving iodine 
We held off on Mrs M ’s operation for a considerable period 
of time, largely because of the experience with Mrs B I 
felt that the failure to respond to lodme might, on the one 
hand, indicate that she wasn’t thyrotoxic or, on the other, 
that if thyrotoxic she would be a poor operative nsk Both 
of these interpretations were incorrect It turned out that 
she was defimtely thyrotoxic and she did go through opera- 
tion very smoothly The presence of the senous heart disease 
m Mrs B , of course, made the problem a much more dif- 
ficult one than m Mrs M , whose heart was apparently nor- 
mal Taken together, the cases may be said to teach us that 
while the iodine test is very helpful, it is not to be looked 
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upon as finally giving the absolute indicaUon to treatment in 
all cases In this respect it is not different from any other 
diagnostic test which we employ ior a similar purpose 

\Yc may now pass to another case Ihb one oi proven thyTotoxIcoih which 
presented tome interesting difficultka Mr S ft widower of forty rii entered 
the MassachittcUi Otrwxul Hospital firtt on November 26 1934 transferred 
from the Boston rsychopathic HoiplUl to which Institution he bad been 
tent two month* previous for some ^finitely psychopathic manlfcitatjona In 
addition to theie however he had an array of signs and symptoms classic of 
exophthalmic goiter and it was for that reason that he w»s sent to us Eiaml 
nation and history further dtedosed that he was suffering from rheumatic heart 
disease with involvement of both outral and aortic valves, congesth-e heart fall 
ure and auricular fibrillation He hid moderate exophthalmos and M lag, a 
very wild expression, ft snudl firm goiter with very loud bruit warm »Un which 
was moist except In the palms which were dry, and slight edema of the ankles. 
The dfagnoafs of exophthalmic goiter was e^ent, and also the complkatkm 
of rheumatic heart disease with decompensation, and apparent psychotic man! 
festations. 

When I first saw him I felt he should be lodinlxed at once and operated 
as soon ss he was ready I felt that to rid him of his thyrotoxicDsls might 
rid him of all his troubles — thvrold cerebral and cordlologlcaL Hb metabolic 
rale on November 37 was +43 and on November 30, +53 He made a good 
response to iodine hb metabolk rate dropping to about +30 and hb svup' 
toms showing marked improvement. He had a good dhiresb losing 10 pounds 
of weight, which was ptesumably water and shottTd an amaring improvement 
in mentai state We felt that he was ready for operation when he developed 
a throat infection which necessitated its postponement. To make a long story 
short, thb dragged on and on and to It wns added a certain amount of bronchial 
infection which caused him to run a temperature of low grade for many weeks 
During all this period lodlnization and digitalization were maintained Also 
during all Ihb period hks mental state seemed to be quite normal It an* our 
belief that his ps>cbosi 3 was purely a raanlfesUtion of thyrotoxlcculs. Finally 
on the 18th of March 1935 hi* Infection having subsided considerably an 
operation was performed Because the funreon wu worried about his con 
ditfon on the operating table, the removal was confined to the right lobe and 
isthmus in other words heraltbyroidcctomy Histologically this tissue showed 
slight hyperplasia and marked InvoloUon This doubtless was due to the pro 
longed lodinhallon He was discharged from the hospital on March 26 afebrffe 
and tn pretty good clinical shape, but with a metabolic rale still running at a 
high level— in fact, higher than before his htmithyroWeetotny Metabolic dc 
terminations bad not been made for some time prior to the operation because 
of the presence of Infection After the operation they were running in the 
neighborhood of +60 The circumstance* of his admission required that he 
be returned to the Boston Psychopathic Hospital for further observation aJ 
thouj* during hb long *Uy in the Massadiu*etU General Hospital he had 
shown no symptoms which impressed us as Indicating any mental abnorTnalHy 
except those described Just after admission. 

On July 19 he was radraUted to the Mieiadiinetu Craeral Hoeplul to 
hive a lecond operaUon upon hU Urvrold At that ttoe he eetmed to he In 
vejy good coodiUon had gained 28 pounda Bod wai ihowtog no evidence of 
pajchoili, but stm bad a metabolic rate In the +60i On relodlnliation thfa 
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dropped to a level of +20 and on August 6 his second hemithyroidcctomy was 
performed This he survived very well and on August 20 his mctabohc rate 
was — 2 On August 22 it was — 13 Since then it has varied somewhat, often 
bemg withm normal limits, but occasionally being up as high as +28 Fol- 
lowmg this second operation the patient became very much depressed and al- 
though this slowly improved, on October 18 he suddenly became violent and 
was discharged once more to the Boston Psychopathic Hospital 


This case brings up three factors which comphcate the 
treatment of thyrotoxicosis cardiac decompensation, mental 
decompensation, and respiratory mfection Indeed, we might 
add a fourth, namely, condition of the patient on the operating 
table which makes the surgeon imwiUing to do more than a 
henuth5rroidectomy 

I use the term “mental decompensation” advisedly Just 
as the th5Totoxicosis adds a burden upon an already overloaded 
heart (overloaded by independent heart disease), so too may 
It add a burden to a bram potentially the seat of a psychosis 
and precipitate the same As it has turned out this man seems 
to have a true chronic psychosis Nevertheless, there is little 
doubt that the thyroid intoxication, working on such soil, cre- 
ated unusual havoc Either the cardiac or mental comphca- 
tions m this case should be looked upon as indication for 
hastenmg operation to nd him of the extra burden which we 
have a way of removing 

The respiratory infection, upper and lower, which dragged 
on all winter, on the other hand, necessitated postponement 
of operation However, by patiently waitmg and maintaimng 
lodimzation even this obstacle finally was overcome 

FmaUy, hermthyroidectoray is an unsatisfactory operation, 
because often it is necessary, as here, to follow it with a second 
resection It is unpleasant, to say the least, for a patient to 
have his goiter out piecemeal 

This illustrates some of the vicissitudes of treatment In 
spite of the several comphcations the outcome was good in aU 
respects, except that there remained a residual psychosis, to 
which the psychiatrist gave the name of mamc depressive 


The last case which I shall discuss presents a problem of quite a different 
nature Mrs S , a widow of sixty-six, entered the Massachusetts General Hos- 
pital first on June 22, 1922 Her story at that time was that for eight months 
she had gradually been losmg strength and ambiUon and that occasionally she 



TREATMENT OF DISFASES OF THE TnYROIB T 385 


had had attacks of diainess Furthermore she had noted some swelling and 
pu£5ness in her face and her Nision had appeared to her to be less acute 
She had had Increasing constipation and her skin had been getting dr> and 
>ello\ri 5 h. These seemed to be the essential points In the history Ph 3 ' 8 ical 
examination shoued her to be obe«c and her face to present o strong sugges- 
tion of myxedema. The basal metabolic rate \s‘as determined on two occa 
slons showing results of — d4 and —35 Her urinary and blood pictures were 
both within the range of normal I was asked to sec her in consultation the 
particular question bemg did I think she was sufTering from hjpothyroldbm 
and If so what therapy should she be gi\en My reply os It stands m the 
hospital record dated June 28 1922, fa as follows “Yes, in spile of certain 
atypical featurei, I think myxedema fa \XTy probably the trouble I should 
get another metabolfam test and then start her on 7i grains of Burroughs 
WeDcome th>Toid and In a week have another metabolism test After that 
regulate dose In accordance walh clinical picture and metabolism level" 

It may be worth while to comment on the dose of thyroid which 1 then 
advised Seven and a half grains fa a perfectly propel dose of Burroughs 
Wellcome thyroid Since this firm giv'es Its dosage In terms of fresh gland it 
fa different from the dotage which would be used of a brand of thyroid which 
conforms to the United States Pharmacopeia, It appears to be the total 
organic Iodine content which determines the physiolo^c potency of thyro d 
preparations. Our study of various commercial brands of thyroW indicates 
that the following are approximate!) the same both as to Iodine content and 
as to physiologic potency Burroughs WeDcome 5 grains any U S P brand 
such os Armours Lederle's, Hynsoo Wcstcolt and Dunnings or Ullyfa, li 
grains or Parke Davds 1 grain Therefore the dose that 1 advised of Bur 
rough's Wellcome thv'told would be equivalent to n 2i-graln dosage of any 
U S P preparation^ * This fa a IltOe larger ration of thjroid than we advise 
at the present time Our preseit custom fa to use about 1 to li grahis of 
U S P thyroid In 1922 we rather felt that It was desirable to giv“e enough 
thyroid to rafae the metabolism to standard At present we are content merely 
to rid the patient of symptoms, which can be done with such doses as I have 
lust mentioned Under these circumstances the metabolic rate fa apt to be 
In the neighborhood of —10 to — 1 $ 

Mrs. S was placed on the dose of thyroid which I advised and her 
myxedematous manifestations cleared up Thyroid tvix begun on June 30 
1922 and six days later hex metabolic rate bad reached —19 She was kept 
on this dose of thyroid until July 10 when it was raised to 12 grains of Bur 
roughs Wellcome per day She was dfadiargcd from the hospital on July 15 
1922 and on July 28 when she came into the dime her metabolic rate was 
found to be —2 

She was seen from time to time In the dinic and remained weD thyroid 
therapj being continued In February 1923 her metabolic rate was —3 and 
In April of the same year It was —4 She then was lost sight of for a period 
of eleven j-tora until December 2 1934 when she was again admitted to the 
ward sent in by a private pbyridan The story at this time was that ihe 
had continued taking thyroid somewhat IirefuUrly One year before this time 
ihc had begun to notice swcDlng of her ankles, which had gradually increased 
Seven months before she had become weak in the legs and had ma«ive edema 
which made It hard for her to get about At thfa time she stated her phjs- 
idan told her she had heart and kidney trouble He put her back on thyroid 
but she says that it didn t give her much relief At the same thne she was 
put on digitalis Two months prior to the last entry she began to have Increas- 
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mg thirst and mcreasmg mictuntion Finally her physician told her that she 
had diabetes and sent her mto the hospital 

Physical exainmation showed her to be very obese, with somewhat dry 
skm which had a famt yellowish tmge Her heart was somewhat enlarged 
with a rough blowmg systolic murmur heard loudest at the second right mter- 
space The hver edge was felt 2^ fingerbreadths below the costal margm and 
there was marked pittmg edema of both legs Her urme showed a moderate 
amount of sugar and her fastmg blood sugar on several occasions was over 
200 mg My note on December 14 was as follows “She apparently stopped 
thyroid about two months ago She probably is coastmg doivnhill meta- 
bohcally Now has — 25 basal metabolic rate which is a level of slight 
symptoms If kept ofi thjToid, presently she will have symptoms I 
should give her no thyroid till symptoms show up and then put her 
on a very small ration, say i gram (U S P ) once daily ” I saw her again 
on January 4, and made the following note “She stdl presents no clmical 
evidence of myxedema although off thyroid Her diabetes is controllable thus 
far by diet alone *Her fastmg blood sugar level is gradually falhng She 
may be contmued off thyroid untd chnical evidence of myxedema turns up ” 
On January 8 Dr J H Townsend, chief of our Diabetic Clime, saw her and 
made the followmg note “It seems as if she could be managed without msulm 
when she goes home She is losing weight gradually on her present diet which 
should be contmued pretty strictlj ” On January 11 she was discharged w'lth 
a diagnosis of myxedema and diabetes mellitus She was discharged w’lth no 
medication and with a diet of C 82, P 58, F 64 Her metabohe rate at this 
time was —23 We didn’t see her again until August 26, 1935, when she was 
readmitted to the hospital She had grown progressively weaker, had m- 
creasmg constipation, puffiness of her face, dryness and scabness of her skm, 
decreased tolerance to cold and diminution m the acuity of hearmg On phys- 
ical examination she now had, m contrast to the previous entry, the appearance 
of full-blown myxedema She was very bloated, with sallow yellowish com- 
plexion, round puffy face, coarse hair, sparse eyebrows, slow thick speech and 
big tongue Her metabohe rate on August 29 w’as — 30 and on August 30 
— 34 Her urme, however, showed no sugar and her blood sugar was 100 mg 
I saw her on September 4 and made a note as follows “She is definitely 
myxedematous now and apparently her diabetes is practically gone Her heart 
also IS behavmg well I beheve the thing to do now is to place her on a 
small ration of thyroid, 1 grain per day This will not totally abolish her 
myxedema, but should reheve it considerabl> and at the same time not be 
large enough greatly to aggravate her diabetes or cardiac weakness I should 
carry on with thyroid alone m order better to evaluate its effect Later if 
digitahs seems mdicated it can be added ” 

These directions xvere earned out She was placed on a ration of U S P 
thyroid, 1 gram per day on September 6, ^after which basal metabolic rate 
determmations were as follow^s September 12, — 34, September 16 — 26, 
September 17, — 32, September 21, — 23, September 24, — 19, and September 
29, — 23 She bnghtened very noticeably durmg this time and the myxedema 
facies disappeared The fastmg blood sugar had risen to 169 mg on October 
4, although no glycosuria had appeared The development of some mdd angina 
pectoris led to the omission of thyroid on October 2, followmg which the 
angma disappeared and the basal metabohe rate dropped back to — 29 on 
October 7 

On October 10 th>roid was resumed in smaller dosage, 5 gram once daily 
She has remamed on this dose smcc and has kept eSscntiall> free from the 
siTnptoms of myxedema, diabetes or angina 
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Thb case IlJuitrates how t>%'0 dbease* may be inimical one to the other 
I do not mean that each aKgra\*atcs the other but that each has the effect 
of diminishing the Inlcnsitj of the other Thus In this ease the more m>'x 
edematous the patient bec^e the less was she diabetic and as her m\Tccdema 
^\-a5 relieved by th\Told the more did she become dbbcUc. Also getting too 
far awaj from mjTCCdema occasioned attacks of angina. 

It will be recalled that Wilder' and Blumgart’'’ have pro 
duced myxedema artifically as a form of treatment for severe 
diabetes In our case nature has done sometliing similar, 
except that the mj^iedema antedated the diabetes The 
therapeutic problem in such a case is an interestmg one, 
namely, so maneuvermg as to steer between the Scylla of 
myxedema and the Charybdis of diabetes By the use of a 
smallish dose of thyroid this was accomplished successfully 
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TREATMENT OF SCARLET FEVER AND 
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SCAELET FETOR 

The treatment of scarlet fever resolves itself pnnmrily 
into a consideration of serum therapy, the theones of its ap- 
plicability, and the results obtamed from its administration 
in the course of the disease The surgical complications 
which arise in its course will be touched upon only insofar 
as they concern the physiaan in attendance A considera 
tion of the origin and nature of the comphcations is an essen- 
tial background for treatment, whether medical or surgical 
Unfortunately, our knowledge in this respect is far from be 
ing satisfactory, consequently, our ideas must always be sub- 
ject to rearrangement when theories are not substantiated by 
cbnical experience This statement applies equally to the 
medical man and to the surgeon who venture to deal with 
the problems of scarlet fever 

Serom Thekapit 

It IS necessary to bear m mmd that scarlet fever is an 
expression of a reaction to the invasion of certain strains of 
hemolytic streptococa These strains have two very distmct 
properties TTie first is pecuhar to these particular strains, 
namely, the toxm producing property The second is the 

* The author hM purpoKly avoided detailed uccotmu of of acarfel 
fever and diphtheria because of the wide variety of manifestations exhibited 
in these diseases and also because the practiUoner who Is interested in thb 
subject can easllj call to mind from his omi experiences rav-i in which the 
subject matter of thb article applies. 
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pyogenic or pus-forming property, which is shared by hemo- 
lytic streptococci m general 

The toxins of the scarlet fever strams produce the primary 
inflammation of the fauces, the enanthem on the soft palate, 
the strawberry tongue, and the rash on the skin The rash 
consists of capfllary dilation with enlargement of the papillae, 
and is associated with a tendency to minute hemorrhages 
accordmg to the grade of toxiaty m the mdividual attacked 
These ruptured capillaries are most pronounced in the folds 
of the axillae and groins We are justified m the inference 
that there is coinadental endothelial cell damage along with 
this process, and that the results of this damage may play a 
part in the subsequent course of the disease The s5Tnptoms 
of vonutmg and fever accompany the toxeima In this con- 
nection Hektoen^ has observed that “the toxin of scarlet fever 
streptococci is somethmg more than eiythrogemc” in that in 
susceptible persons it produces other symptoms than those 
by which we diagnose the disease This, m brief, is the pic- 
ture produced by the toxins of these scarlet fever strams 

It is the isolated toxin, or a combination of these toxins, 
which serves for the Dick test and immunization purposes, 
and by which we obtain antitoxin from the horse While it 
was hoped that bactenadal and antipyogemc substances would 
be obtamed m the antisera — especially by means of the Dochez 
method — clmical expenence does not substantiate this to the 
degree in which our hopes were raised Consequently the di- 
rect effect of antitoxin is confined to neutralization of the toxin 
WTien antitoxin is used early enough, preferably in the first 
twenty-four hours and not later than forty-eight hours after 
the onset, the effect is usually dramatic m the rehef of the 
toxic symptoms On this point almost all expenenced authors 
are agreed The fever drops, the rash fades, and the throat 
IS improved In fact, it is a common experience to have these 
cases so greatly improved the following day that only traces 
of the disease are apparent This same thing can be achieved 
by the administration of convalescent scarlet fever serum or 
by transfusion from a convalescent scarlet fever donor 

This brings us to an important pomt m the discussion 
Durmg the past fifty years the mortality from scarlet fever 
has been steadily dropping in America and England Patients 
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rarely die from toxemia, but they suiter greatly and die from 
a rvide variety of complications Therefore, it is to the com- 
plications that we must turn our attention It is in this field 
that we become aware of our lack of knowledge and the re- 
sultmg disagreement as to the value of therapeutic measures 
The compbcations of scarlet fever may be divided mto 
those which are of pyogenic ongin such as abscess formation, 
and those which are not, such as arthritis, glomerulonephntis, 
and purpura hemorrhagica Again, they may be divided into 
those which appear with the eruptive stage and those which 
take place after the acute symptoms have entirely subsided 
Lymphadenitis, otitis media, sinusitis, and purulent rhinitis 
are common in the eruptive stage, yet they often appear 
rather suddenly at any time during convalescence Glomerulo 
nephritis and purpura hemorrhagica, however, are more apt 
to come on abruptly somewhere around the fourteenth day 
The sigmficance of these two classifications of comphca 
tions IS appreaated by the chmaan, although he has no clear 
explanation in rmnd as to why otiUs media, for instance, can 
take place at the onset when there is every reason to suppose 
that it IS a direct extension of the throat infection, and why 
exactly the same type of otiUs media can occur m the third 
week of convalesence when, to all appearances at least, the 
throat and nose are normal and the patient seems on the high 
road to recovery This latent phase m scarlet fever is a 
most perplexing problem, and has called forth an array of 
theones, none of which is satisfactory In fact, I am not 
at all sure that the ongin of the early complications is as 
simple as we try to make it I have observed an earache with 
injection of the drum following each weekly mjection of the 
toxin dunng immunization Seiferth’ goes so far as to say 
that m every case of scarlet fever, hyperemia of the tympamc 
cavity takes place m the eruptive stage However, the pos 
sibility which aU this implies as to the toxic element in the 
imtial stage of early otiUs media does not help us to under 
stand the ongin of late otitis media when the toxin, to all 
appearances, is thoroughly neutralized Furthermore, otitis 
m^ia can originate while a patient is expenenang that bene- 
ficial effect from the early administration of antitoxin Thus, 
while complications can well arise from the direct action of 
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the toxin alone, they may also arise from the penetrating 
and pyogenic properties of these streptococa These latter 
properties may possibly be mdirectly related to endothehal 
cell damage The effects of this damage might occur early 
or late in the disease and would not be influenced by the pres- 
ence of antitoxin, whether spontaneously or artificially sup- 
phed 

The effect of serum therapy on the comphcations of scarlet 
fever may be divided mto two categones First, it has no ap- 
preciable effect on comphcations, once these have made an 
appearance Second, its early admimstration is not attended 
universally with any marked lessemng of comphcations This 
statement bears qualification Antitoxin is not of the same 
standard potency the world over In spite of the greatest 
care m preparation, standardization, and agmg, different lots 
of serum from even the same laboratory vary m their efficacy 
and m their madence of serum sickness Convalescent serum 
varies greatly m its efficacy, and it is not standardized If 
pooled serum is used, the antibodies for the offending stram 
may be suffiaently diluted by the mixture to be quantitatively 
ineffective 

■\^fiiile antisera are generally effective in combatmg tox- 
emia, the divergent results in preventing comphcations can, 
at least m part, be attnbuted to the type of serum used, the 
dosage, and the method of administration At the scarlet 
fever congress in Komgsberg m 1928 the great majority ex- 
pressed the opinion that antisera did not prevent complica- 
tions ® More recently, numerous European and the majonty 
of American and Enghsh authors report favorable results m 
this respect m reasonably large series of cases Toomey* has 
pomted out that m 4611 serum-treated cases recorded m the 
literature only 26 per cent were controlled by cases from the 
same epidemic. Toomey found shghtly more comphcations 
m his serum-treated cases than m the untreated Nor is his 
unfavorable experience unique Kohn and Josej^ found intra- 
muscular use of Dochez serum meffective m preventing com- 
phcations Cmca® and his coworkers m Roumama, where 
the disease is still severe, RoUeston'^ in London, and Gabnel® 
in Vienna, where the disease has lost much of its toxiaty, 
give httle credit to antitoxm m this respect 
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At the Haynes Memorial in on onatysia of 10,000 cues of scarlet fever wc 
ha\T compared by tuo different methods the incidence of complications ^vitl^ 
and without scrum Using the preserum period as a control wt found 15 
per cent more complications than in the period where scrum wns gi\cn During 
the scnim period about one third received scniro and these 8ho>vod 5 per cent 
more complications than those receiving no scrum In the first method we 
ha^c to dbcount the fact that the disease has been growing less severe, In 
the second we have to rccognue that all the \t 3 ry mild eases rccci\*ed no serum 
These two factors make it difficult to ev'aluate the effect of serum therapy 
on the Incidence of compHcatlons, in spite of the s-cry dramatic improvement 
in the toxic symptoms shown by so many of these serum treated ea ses. 

On the other hand, Place,” Gordon’” and his coworkers,” 
Stevenson” and his coworkers, Craig,” Fnedemann,’^ Hunt,’” 
and Banks’” have reported deadedly favorable results in pre- 
venting comphcations Hoyne” and Bahov’® have found con- 
valescent serum defimtely effective in preventing comphea 
tions 

Granting that comphcations have been materially lessened 
ui the hands of most competent observers, there is still to be 
considered the disadvantage of serum sickness from antitoxin 
Numerous authors have pointed out that the routine use of 
antitoxin in all cases causes more hours of illness in the mild 
cases than these would ordmanly suffer if not given serum 
Consequently we must weigh the good we expect to accom 
phsh with the possibihty of serum sickness Having had three 
severe Arthus reactions from scarlet fever antitoxin during 
the past winter, my enthusiasm has been somewhat dampened 
It IS difBcult to reconcile the remark of Banks’” that he en 
countered no serum sensitive patients in his intravenous series 
with a later remark m the same article that 3 cases suffered 
from shock after one lot of serum Place” has seen 125 
Arthus reactions from antiscarlet and antitetanus serum The 
unbridled enthusiasm of some authors’* “ reminds me of my 
own first impressions 

In talkmg with others of hospital experience 1 find a 
growing tendency to reserve serum therapy for severe cases 
and to favor convalescent serum There are two disadvan 
tages in convalescent serum First, as has already been men 
tloned, it is not standardised, and it sometimes does not con 
tain enough antibodies for the ofiendmg strain Second, it is 
not obtmnable by the general practitioner, except where there 
are serum centers, as in Detroit and Chicago Elsewhere the 
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general practitioner is at the mercy of those who control the 
supply 

Lichtenstein"^ reports an interesting analysis of 1000 cases 
equally divided into antitoxin, convalescent serum, and no 
serum He attributes his infrequency of serum sickness to 
the fact that the Swedish serum is not concentrated The in- 
cidence of comphcations was only very shghtly reduced in 
both of the sera groups 

It IS to be hoped that a marketable product will some day 
be achieved which can be rehed on to prevent comphcations 
and not to produce serum sickness But until this is accom- 
plished, many difficulties will have to be overcome and much 
more will have to be learned about the nature of scarlet fever 
pathology 

It IS necessary to speak of one more measure, namely, the 
transfusion of blood from convalescent donors This has 
been used successfully in very severe cases on admission to 
the hospital, especially in those septic cases which do not yield 
to antitoxin and convalescent serum Schultz^ reports a case 
which did not respond to a full dose of antitoxin but the next 
day was greatly helped by a 300 cc transfusion from a con- 
valescent scarlet fever donor There are other factors in this 
transfused blood besides antibodies to counteract the toxin 
Very large doses of convalescent scarlet fever serum have 
been used m a variety of streptococcic infections not of scarlet 
fever ongin It would seem probable that the lucky strikes 
reported m some of these cases result from those other fac- 
tors in tlie blood serum which are quite apart from and prob- 
ably independent of scarlet fever antitoxin The use of anti- 
streptococcic human sera for such cases selected on a titer 
basis would save convalescent scarlet fever serum for its 
more specific indications 

UiTiile the subject of patents hardly belongs under the head of progress 
m our knowledge of a disease, it is worthy of mention that the Dick patent 
covering the toxin and the antitoxin is controlled by the Scarlet Fever Com- 
mittee m Chicago, through which hcenses for manufacture and distnbution 
arc granted The Dochez N Y S, as w'ell as all other strains denved from 
scarlet fever, appears to be embraced by the wordmg of this patent The 
Dochez antitoxm patent is held by the Presbyterian Hospital m New York 
City One lawsuit has resulted already over these products, and an unwhole- 
some atmosphere has been created of which the practitioner and bacteriologist 
are consaous The Dicks’ discoverj remains a monunmental achievement in 
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[which] IS dependent on the bone structure of the t 3 un- 
panic and mastoid areas and on whether or not the onginal 
lesion attacks the epitympanic space ” In some cases mas- 
toid destruction goes on very rapidly and operative delay is 
dangerous An ear which suppurates profusely for three 
weeks should be regarded as probably due to a mastoid ab- 
scess regardless of fever or mastoid tenderness An x-ray is 
of great value here Operation in these cases saves the hear- 
ing, sometunes life, and shortens the period of quarantine 
Removal of the tonsils and adenoids may be accomphshed 
durmg scarlet fever with less danger than is commonly sup- 
posed, and often with decided benefit to the patient 

Stmisttts may occur with the prodromal symptoms of scar- 
let fever or at any time in the course of the disease Early 
surgical interference is to be avoided Empyema of the eth- 
moid sinus may penetrate the orbit and produce redness and 
edema of the upper lid and push out the eyeball This con- 
dition sometimes subsides of itself, but even in the severe 
forms, under skillful surgical care the prognosis is good A 
frontal sinus abscess may burrow into the subdural space m 
rare instances 

Nephritis in a mild degree is a frequent accompaniment of 
the eruptive stage Acute glomerulonephritis, especially of the 
hemorrhagic type, varies m different epidemics from below 
1 to above 12 per cent It occurs most frequently dunng the 
third week in an abrupt manner, and uremia may come on 
without previous warning in the unne or in the chemical 
analysis of the blood Chilhng seems to be responsible in a 
few cases It was formerly thought that a milk diet pre- 
vented nephntis It is now recognized that the incidence is 
shghtly greater if too much milk is supphed Nor is it the 
protein content of the milk which is now accused but the fat, 
which IS thought to impair hepatic function and indirectly 
favor renal inflammation®® Jurgens®* suggests that potato 
be avoided because of the potassium content, but the facts are 
entirely against such an assumption A mixed diet smted 
to the age and the presence of fever is all that is required 
Milk should not be taken in excess 

Thenebe®* and his coworkers classify glomerulonephritis 
as “allergic manifestations ” The question immediately arises 
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as to whether the toxin is allergenic Hooker’” informs us that 
the purified toxin is not known to have allergenic properties, 
it has not been shown to sensitize the skin Streptococcal 
nudeoprotem, on the other hand, has this property Shall we 
assume, then, that the imtial lesion is a kidney mfection? 
Duval and Hibbard” in their animal expenments come to the 
condusion that the glomeruh are first affected by the toxm, 
while the interstitial lesions result from infection These con 
dusions, however, are based on ammal expenments, and there 
IS no ground for assummg that free toxin in any appreciable 
amount exists m the third week of convalescence It is neces- 
sary to mention all these ideas m order to show what we do 
not know about nephritis When we realize this, we can 
proceed to treat the nephntis in the usual and accepted 
manner 

Endocarditis (rare) * Place” descnbes the characteristic 
heart damage as a benign endocarditis In recent years he has 
found this condition m less than 0 1 per cent of his scarlet 
fever cases, though formerly as high as 0 5 per cent The 
diagnosis is based on the usual findings of fever, cardiac mur 
raurs with tachycardia, and changes m the size of the heart, 
arthntis bemg a usual accompaniment He found that it usu- 
ally appeared m the second or third week, persisted a few 
weeks, and subsided without further damage A murmur 
dunng diastole, or a murmur replacmg a heart sound, or 
persisting through systole, he considers to be indicative of 
structural change While he rccogmzes that the crippling ef- 
fect vanes as in other forms of endocarditis, he is of the 
opinion that it is shght as compared with rheumatic fever 

This brings up the point mentioned by White,*” that it is 
difficult to determme to what extent scarlet fever is a cause 
of chrome valvular heart disease, because acute polyarthntis, 
“apparently rheumatic fever,” occurs in about one-haU of the 
scarlet fever cases where endocarditis or pencarditis develop 

Sahnger and Leonard** refer to the endocarditis of “al 
lergic” origin, but the term is not generally accepted Stolte,*” 
on the other hand, gives us a very practical classification of 
scarlet fever heart conditions The first group comprises those 

• ZfactimJcy* found only 10 among 20,000 hoipital coses of scarlet fe\*cr 
In Vienna 
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benign conditions which Place has descnbed, the second, 
those with arthritis, pericarditis, and the sweating so char- 
acteristic of rheumatic fever, the third, mahgnant endo- 
carditis In the first group, rest in bed is, of course, essential, 
but no medicmal treatment is mdicated Sahcylates are help- 
ful m the second group Transfusions may be tried m the 
mahgnant type The usual indications for digitalis are rarely 
present m the acute stage, and when they are present, peri- 
carditis or septicemia is apt to mterfere with any good that 
may be accomphshed 

Purpura hemorrhagica (rare) may occur in a mild form 
early, but in its severe, abrupt, and fulmmating form appears 
about the fourteenth day The purpura may appear only on 
the lower part of the legs or arms Again, it may suddenly 
involve the entire cutaneous surface and the mucous mem- 
branes, with a fatal outcome withm forty-eight hours of its 
onset Like acute glomerulonephritis, it appears to have no 
relation to the severity of the mitial scarlet fever rash 
Furthermore, it bears no relation to a previous history or fam- 
ily history of a purpunc diathesis Box'*® considers this com- 
phcation to be due to a supersensitive stage in the course of 
estabhshmg immunity We might weU speculate on its origm 
from the results of endothehal cell damage in the eruptive 
stage In severe cases transfusion is mdicated, and a con- 
valescent scarlet fever donor may be used 

Appendicitis (rare) Vl^en this occurs in scarlet fever 
it IS apt to be of the abrupt and fulminating type Any delay 
in calling in surgical aid may result in rupture and peritonitis 
If the appendix has not ruptured, a dram should not be used, 
as the wound will then surely slough wide open later The 
wound should be closed tight, as in any clean case, even if 
the rash is m full bloom There is a strong tendency for clean 
wounds, such as m a hernia operation, to slough wide open 
if scarlet fever supervenes on the operation We have found 
that closing tight an unruptured appendectomy wound af- 
fords a very good chance of primary healing It should be the 
duty of the attending physician to bring this forcibly to the 
attention of the surgeon called m 

Empyema (rare) When this develops in the course of 
scarlet fever, the closed method, even in adults, has been 
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found to be the safest initial surgical procedure, even though 
It sometimes has to be followed by a rib resection One or 
more tappings may be advisable to favor the walhng off 
process Allowing a large amount of scrum to accumulate 
15 to be avoided The determination of the presence of em 
pyema in scarlet fever does not demand the haste of surgical 
intervention as m appendiatis 

The initial responsibility m all these surgical comphca 
tions rests with the attendmg physician He must learn to 
recognize their importance, and through his knowledge of 
scarlet fever he should continue to be an active adviser to 
the surgeon throughout the case 
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DIPHTHERIA 

SERUM THERAPT in MILD AND MAUONANT DIPHTHERU 

Recent advances in our knowledge regarding the serum 
treatment of diphtheria deal with the size of the dose and 
the methods of administration The prevalence of the ma- 
lignant type of the disease m Austria, Germany, Scandmavia 
and England has stimulated a hvely interest in this subject 
These malignant cases occur sporadically in America, and their 
relatively poor response to vigorous anptoxin therapy has 
caused consternation abroad even to the point of downnght 
skepticism as regards the value of this agent To my mmd, 
this attitude is wrong Recognition of the possibility of the 
severe type should prompt us to avoid any unnecessary delay 
m treatment, instead of pemuttmg us to adopt the nihilism 
emanatmg from Vienna (Zischinsky) * 

The mechanism of antitoxin therapy is essentially a pro- 
tective or preventive one It the chmcian grasps the fact 
that the curative virtue of antitoxin is based on its protective 
value, be will not allow himself to become confusrf by the 
recent unfavorable reports of antitoxin therapy in this disease, 
or by the divergent opinions regarding dosage and methods 
of administration 

Let us start with the undemable fact that antitoxm is as 
capable of neutralizing the toxm as water is capable of putting 
out a fire The basis for this statement lies m the very method 
bv which a unit of antitoxm is standardized But here we are 
immediately confronted by the statement of Fnedberger^ that 
the natural diphtheria in man is as diSerent from the toxin 
diphtheria in the guinea pig as a man is from a gumea-pig 
We admit the logic of this only to a certam extent W''e are 
well aware that bamers of resistance exist in the mucous mem 
branes of the upper respiratory tract of man which delay in- 
vasion and tend to prevent absorption of the toxm These 
bamers, however, which vary so greatly in different indi 
viduals, may actually augment the danger because they arc 
the cause of delays in recognition of the disease This may 
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sound paradoxicalj but it is not A smouldering fire is po- 
tentially capable of burstmg mto flame Diphtheria may 
smoulder, so to speak, and go out of itself, or it may take 
on a mahgnant aspect at the very start or after a period in 
which these barriers have tended to hold back the disease 
process The amount of antitoxin necessary to neutralize the 
toxin m a given case depends on whether the process is being 
held at bay, and on whether a mahgnant aspect is manifest, 
and if so, how far it has proceeded 

In neutrahzing the toxin in the gumea-pig, the antitoxm 
IS usually given simultaneously A dose which will save a 
guinea-pig if administered withm fifteen mmutes of the toxin 
will not suffice if given later In fact, if we wait two hours 
and a quarter, a dose one thousand times as great will not suf- 
fice to save the ammal ® When we reahze that 1000 units of 
antitoxm to a gmnea-pig corresponds to 100,000 units for a 
50-pound child, we can easily understand why enormous doses 
of antitoxm so often fail to save mahgnant cases The ap- 
preciation of these facts shows the difference as well as the 
relationship of expenmental toxin diphtheria m the guinea- 
pig and the natural disease in man It emphasizes the im- 
portant part that time plays m the protective action of anti- 
toxin 

It thus becomes obvious that the time element m con- 
junction with the stage of the disease process constitutes the 
basis for gauging the dose of antitoxin Furthermore, we 
must bear in mmd that antitoxin therapy is essentially pro- 
tective It does not dissolve the membrane It does not 
destroy the bacilli What it does is to neutralize the toxm, 
and thus, by protecting the tissues, it allows the operation of 
those other natural forces of the tissues, so vitally concerned 
with the recovery of the patient 

With these facts in mmd we can understand why the ques- 
tion of the required dosage in cases of diphtheria cannot be 
met with definite answers You might as well ask the chief 
of the fire department how much water on the average he 
needs to put out a fire You know perfectly well that a pail 
of water will be enough at the start, but once it gets under 
way the answer becomes involved If the house burns down, 
one does not say that water doesn’t put out fire This may 
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all seem so elementary as to appear entirely unnecessary But 
when dmicians m posts of authority are voicing their dis 
belief in antitoxin as a result of their expenences with mahg 
nant diphtheria, it is time to revert to first principles 

Dosage, then, is dependent on the time element It also 
depends on the manner of administration The intravenous 
route gives us the most prompt action, but two-thirds of the 
andtoxin so given leaves the blood within twenty four hours ■* 
Thus, if conditions warrant this method of approach, it is 
desirable to inject another dose into the gluteus niusde, from 
which site It will be continually given off, reaching its maxi 
mum concentration in the blood at the end of twenty four 
hours The subcutaneous route is the slowest 

Park' in New York advocates a scale of dosage which 
varies from 3000 to 60,000 umts In Boston we have been 
accustomed to employ approximately twice as much Re- 
cent accounts from Pans," where the mtramuscular and sub- 
cutaneous routes are used, advocate a scale running from 
4S,000 to 300,000 units Bie’ in Copenhagen has given as 
much as 300,000 umts Bie influenced many of us by his 
high scale of dosage, which was accompamed by an extraor- 
dinarily low death rate, but this was before the ivave of 
malignant cases, which, in spite of this high dosage, has 
brought about a high death rate ® In Stockholm a high dosage 
scale was earned out from 1923 to 1928, but on analyzing the 
results Lichtenstein’ found that the mortahty in the severe 
uncomplicated fauaal typie remamed the same as it had been 
over a previous penod with much smaller doses 

From these hospital statistics we are confronted with the 
fact that the routine use of the larger doses shows no ap- 
parent advantage as determined bv the yearly mortality and 
the incidence of postdiphthentic paralysis In other words, 
our attempts to protect well advanced severe cases have per- 
haps carried us beyond the maximal dose which could be ef- 
fective We must not lose sight of the fact that hospital 
mortahties are dependent on the promptness with which out 
side physicians recognize diphtheria This apphes not only 
to the above-mentioned smouldering type, but more particu 
larly to the malignant type, where the time element becomes 
such a cruaal factor 
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From the point of view of the clmiaan the malignant 
t 3 ^e offers no new problem It has been constantly %vith us 
in the sporadic form Its increase would appear to result 
from unknown environmental conditions affecting man’s re- 
sistance It IS not a new disease but a virulent form of the 
same one, occurrmg in parts of Europe as 10 per cent of the 
diphthena cases In Berhn the death rate m this type has 
been as high as 50 per cent ® BactenologicaUy it represents 
a virulent strain with increased penetratmg and increased 
toxin-producmg properties So fulimnating is it at its worst 
that large doses given durmg the first twenty-four hours have 
proved meffective I have seen one case referred to us by 
one of my former mtems who gave aU the available anti- 
toxin (30,000 units) before sending it to the hospital, where 
the child received 130,000 more units but died within thirty- 
six hours of the onset No one was to blame Antitoxin was 
simply ineffective because it could not protect against this 
overwhelming infection To say that the antitoxin was in- 
effective as a protection by no means imphes that it was inert 
Animal experiments with these new strams give unsatisfactory 
results because animals may react more unfavorably to the 
milder strams than to the malignant strams To suggest 
that malignant types are due to nuxed infections with a 
streptococcus^ is to sidestep the issue The streptococcus is 
found also in the blood of malignant smallpox cases Where 
antistreptococcic sera have been used in conjunction with 
antitoxm the mortahty was 55 per cent ® It is true that a 
mixture of scarlet fever and diphtheria was an ugly combina- 
tion before the days of antitoxm, but it is no longer so for- 
midable If an antitoxin denved from a mahgnant stram^^ 
proves more effective chnicaUy m these cases, we shall still 
be confronted with the time element of its administration 
Since the regular antitoxin is capable of neutralizing the toxin 
of the mahgnant strains, every effort should be used to apply 
it early In these cases it does not depend on the day of the 
disease but on the hour 

Another factor which has come to hght in recent litera- 
ture tends to bnng us back to first pnnciples, and also sug- 
gests that we may be overstepping the mark in dosage In 
1918 BingeF" gave us a surpnse when he found that cases 
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treated with “normal” horse scrum did as well as those given 
equal doses of antitoxm He later informed us that the “nor- 
mal” serum was obtained from horses used for antitoxin pur 
poses m which the antitoxin titer had fallen to a very low 
level Recently Hottinger and Tocpfer* have concluded that 
they have reduced the mortahty of mahgnant cases in their 
hospital m Dusseldorf from 43 S per cent to 17 0 per cent 
(not mcluding those monbund on admission) by giving 4000 
umts mtravenously and repeating this dose intramuscularly 
two to four times a day with interspersed doses of this low 
titer antito'un Naturally, the idea of nonspeafic protein 
therapy was brought forward ns an explanation of these re- 
sults It has remamed for von Bormann’ to establish the 
fact that nonspecific protein therapy is not concerned with 
the results recorded by Bmgel, Hottmger and Toepfer By 
injecting vanous strains of diphtheria bacilh into the con 
junctival sacs of guinea pigs he has tested the relative ef 
ficacy of these three sera With antitoxin the ammal is saved, 
and sometimes the eye is not damaged With low titer anti- 
toxin the anunal is sometimes saved, but the eye is lost Witli 
really normal horse serum there 15 a 100 per cent mortahty 
Over 300 anunab were used Since the guinea pig may be 
protected by serum with a very low antitoxin content, he 
argues that the use of the original method of giving 1000 to 
2000 units m mild cases — doses ivith which antitoxm won its 
first laurels — is not so far wrong as we have come to thmk 
In other words, recent laboratory and climcal results sug 
gest that the mild cases may be sufficiently protected by 
doses of 500 to 1000 units, that mahgnant cases, if treated 
early, may often be protected by frequently repeated doses of 
4000 units, and that a certain number of malignant cases reach 
us too late to be saved from a fatal outcome by any amount of 
antitoxin With thb b nund, one is inclined to play safe by 
allowing plenty of margin in the nulder cases and to persevere 
\agorously in the mahgnant ones with the hope that treat- 
ment may have been begun in time 

Thus the practitioners whom we were wont to accuse of 
giving inadequate doses may derive some satisfaction from 
the new light on thb subject, while others like myself are 
prompted to recede cautiously from the maximal doses we 
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have been in the habit of using The theory that one large 
enough single dose at the beginning should be our aim, as 
advocated by Park and Schick, still apphes to the mild t3^es, 
and Park’s dosage scale appears to be vmdicated The fre- 
quent repetition of small or moderate doses m mahgnant cases 
would seem to be worthy of trial Roughly speaking, the 
minimal dose is 3000 units subcutaneously The maximal 
dosage is 500,000 umts given mtravenously and intramuscu- 
larly m repeated daily doses averaging 100,000 umts While 
any scale of dosage is unsatisfactory because it is incomplete, 
the following is a rough guide to be varied by the duration 
of the symptoms and their severity 


Dosage or Anxitovin in Units 


Weight of patient 

1 

Mild 

1 

Moderate | 

1 

]\Iabgnant 

Under 50 lbs 

5,000 

10,000 

50,000 

Ov’er 50 lbs j 

10,000 

20,000 

100 000 


Antitoxm should not be used in the postdiphtheritic 
paralyses, first, because it does no good, second, because 
there is ample antitoxm in blood at this stage, and third, be- 
cause of the danger of anaphylactic shock eight to nme da)^ 
after the first dose 

\\TuIe the protection which antitoxm affords to man is 
not to be compared to the protection afforded by active im- 
munization, we must keep in mmd that the early bedside 
recogmtion of diphtheria governs the amount of antitoxm 
required 
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SOME RECENT ADVANCES IN VACCINES AND SERUMS 
A REVIEW 

mTRODUCnON 

It is manifestly impossible m this communication to dis 
cuss completely all the topics which this title might suggest 
It seems wiser, therefore, to limit this review to those topics 
which are relatively new and which are receiving consider- 
able attention from the medical profession at the present time 
The wnter intends to express freely his oivn opinions of the 
relative merits of these several biological products The topics 
which will be reviewed are (a) whoopmg cough vaccme, (6) 
placental extract, (c) tetanus toxoid, (d) menmgococcus 
antitoxin (Ferry), (c) staphylococcus toxoid, and (/) 
staphylococcus antitoxin 

WHOOPIKO COUGH VACCINE 

During the past few years two new products have received 
considerable attention for the prophylaxis of whooping cough 
Furthermore, a few papers have appeared in recent years 
suggesting that a filtrable virus plays an etiological r61e in 
the disease Since the etiological r61e of an organism in any 
disease should be definitely established before it is justifiable 
to use that orgamsm in a prophylactic vacane it will be well 
briefly to review the etiology of whoopbg cough 

Ever since hemophilus pertussis was first described by 
Bordet and Gengou' as the causative agent of whooping cough, 
occasional reports have appeared purporting to cast doubt on 

VOl, IQ — 89 I40Q 
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the etiological role of this bacterium and suggesting that a 
virus may be a factor m the cause of the disease The various 
arguments in favor of the virus theory have recently been sum- 
marized by Rich“ as follows (a) pertussis bronchopneumonia 
IS an interstitial reaction, with mononuclear cells predominat- 
ing, which IS the characteristic type of histopathological re- 
sponse to virus infection, (Z») pertussis results in a permanent 
immunity as in most virus diseases, whereas most bacterial 
diseases do not (Note we nught point out that several virus 
diseases are characterized by a very short immumty, t e , 
herpes labiahs, the common cold, and influenza, and that pro- 
longed immunity is supposed to follow some bactenal infec- 
tions such as typhoid, cholera, plague, etc ) , (c) Hemophilus 
pertussis is isolated only durmg the early stages of the disease, 
(d) intranuclear inclusion bodies have been described as 
occurnng in the lungs of children dying of pertussis broncho- 
pneumoma, (e) experimental transmission of the disease 
(Rich, 1932) has not been adequately demonstrated and thus 
Koch’s postulates are not fulfilled 

Recently, Sprunt, Martin and Wilhams”’ have answered 
the argument of Rich that the mononuclear mterstitial re- 
action m the lungs suggests a Anrus etiology These investi- 
gators produced this tjqie of reaction m the lungs of rabbits 
by the intratracheal injection of pure cultures of Bordet- 
Gengou baalh A similar bronchopneumonia was produced 
with the typhoid bacillus Furthermore, the same type of re- 
action was produced by the intratracheal mjection of various 
bacterial toxins (staphylococcus aureus, hemolytic streptococ- 
cus and diphtheria toxins) These authors found that these 
reactions could not be differentiated from that occurring in 
children dying of pertussis bronchopneumonia or from that 
caused in ammals by the viruses of epidemic influenza and 
psittacosis 

Within the past few years McCordock,® Rich” and Mc- 
Cordock and Snuth” have demonstrated intranuclear inclusion 
bodies m the lungs of children dymg of pertussis, which they 
feel suggests the possibihty that a virus may be the prnnary 
etiological agent Rich does suggest that these inclusion 
bodies might be due to aspirated herpes virus McCordock 
also reviews a few instances from the literature where similar 
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bodies were found in nonpertussis patients Furthermore, t 
inclusion bodies descnbed by Farber and Wolbach^ as occi 
nng in the sahvary glands of a considerable percentage 
infants dying from a variety of causes are morphological 
indistmgtushable from the mclusion bodies described by t 
above authors m the lungs of patients with pertussis 

Because of these suggestions that a virus may play a ri 
m the etiology of whooping cough some recent transmissi 
experiments have been done which, in our opinion, offer vc 
conclusive proof that Hemophilus pertussis is the sole etiolo; 
cal agent in this disease. It should be pointed out that 
regard to the old transmission expenments cited by Rich^ t 
dlssoaation of Hemophilus pertussis was not understood 
the time when these investigations were done it is hkely tl 
some of these expenments were carried out with aviruh 
strains 

Sauer* mocubted (mto the nose and throat) healthy you 
Rhesus and Ringtail monkeys with virulent Phase I cultur 
In 8 out of 76 instances the animals developed a paroxysn 
cough followed by vomiting of mucus after on incubati 
period of seven to twenty days The organism recovei 
from one coughing animal produced the disease in anotl 
animal moculated with it This, of course, is not an entir 
coninncmg expenment because of the very small percenti 
of positive results In 1933, Macdonald and Macdona 
reported a unique expenment on human volunteers Fr 
healthy boys whose medical histones were accurately Lno 
were used in these observations Two of the boys had been v 
cinated two months previously with the Sauer vacane 1 
other two were nonimmune The throats of all four wi 
sprayed with the filtrate of the first generation of a fresl 
isolated culture No symptoms developed The boys w 
kept rigidly quarantined in a country camp Eighteen di 
later a suspension containmg 140 bacilh was dropped 11 
the nose and throat of each boy Tlie nonimmune boys 
veloped typical whoopmg cough with positive cough plal 
The vaccinated boys remained free of symptoms and had 
positive cough plates even though they were all kept togetl 
throughout the period of observation These authors conch 
that the Bordet Gengou bacillus is the sole cause of whoop 
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cough and that active immunity is conferred by the injection 
of Hemophilus pertussis vaccme 

In Shibley’s^® more recent transmission experiment the 
virus possibility was examined stiU further This author 
carried a Phase I culture through 60 generations m order to 
be certam that a virus was not earned over m the culture 
With this culture he succeeded m produang a typical tram 
of S3Tnptoms in a chimpanzee The animal was sacrificed and 
Hemophilus pertussis was recovered from various locations 
m the respiratory tract 

We have not reviewed the additional positive evidence 
pointing to Hemophilus pertussis as the sole etiological agent 
of whoopmg cough We merely desmed to point out the in- 
adequacy of the virus theory of etiology In our opmion the 
evidence points conclusively to Hemophilus pertussis as the 
sole cause of the disease 

Within the past few years there has been considerable 
advance in our knowledge of the biology and antigenic com- 
position of the Bordet-Gengou baciUus which has an extremely 
important bearmg on prophylaxis by vacanation Lawson^^ 
and Leslie and Gardner^ have shown that Hemophilus per- 
tussis IS capable of undergoing dissociation mto serologically 
different vanants, which have been termed Phases I, II, HI 
and IV Each of these phases probably possesses a different 
antigenic structure The serological differences between these 
mutation forms probably accounts for the several types of per- 
tussis baalh described in the older hterature As far as we 
know now Hemophilus pertussis is a homogeneous species 
Phase I IS always hemol^c and is the form recovered in the 
disease It is the virulent phase and corresponds to the 
“smooth” form in general dissociation nomenclature Phases 
in and rV are “rough” or avirulent The importance of this 
IS that if any prophylactic vaccme is to be of value it must 
be made from Phase I cultures 

Innumerable attempts have been made m the past to 
actively immunize children with hemophilus pertussis vac- 
cmes Such attempts have been almost imifonnly unsuccess- 
ful Even Madsen’s^^ unique experiences m the Faroe Islands 
are not entirely convmcmg It is of some mterest that in 
1931 the Counal on Pharmacy and Chemistry of the American 
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Medical Association removed pertussis vacanes from New 
and Nonoffiaal Remedies because there tvas no convinang 
evidence as to their value either prophylactically or therapeu 
tically In light of our present knowledge there are several 
possible reasons for the failure of these vacanes Manv of 
such vacanes were probably made from dissoaated, avirulent 
cultures Immunization generally was not done a sufficiently 
long time before exposure (m fact, in most instances such 
vaccines were administered ather after exposure or during 
the early stages of the disease) Also the immumzing doses 
used were probably entirely too small 

In a senes of communications dunng the past few years, 
Sauer” ” has descnbed his expenences with his new type 
of whooping cough vacane His vaccme is prepared and ad 
mmistered m such a manner that the probable reasons for 
failure of the older vacanes are overcome 

Sauer’s method of prepanng and admimstermg his vaccme 
is as follows We quote excerpts from his papers directly 
“Baallus pertussis vacane (1 cc. = 10 bdlion bacllh), is 
made from recently isolated, strongly hemolytic (Phase I) 
strains, grown on Bordet (potato-glycerin extract agar) me- 
dium made with freshly defibnnated human blood To mini 
mize the culture medium content, the forty aght hour growth 
IS scraped off and mixed with 0 5 per cent phenohzed physio- 
logic solution of sodium chlonde To insure purity, a stained 
smear of each surface growth is examined before it is har- 
vested After a week m the refngerator (dunng which bme 
It IS shaken daily) , the concentrated suspension is cultured for 
sterihty on three successive days After dilution with 0 S 
per cent phenohzed physiologic solubon of sodium chlonde 
so that 1 cc contains about 10 bilhon bacilh, it is tubed, sealed 
and refngerated until shortly before it is used ” 

Sauer has emphasized several essential points concermng 
the production of this vacane which can be raterated with 
profit It should be made with freshly isolated. Phase I cul- 
tures It IS made with human blood medium because (a) 
the organism is more apt to be maintained in its virulent phase 
on this medium, (6) foreign blood protein from the medium 
cannot be taken up with the vaccine This ehminates anv pos 
sibihty of sensitization and subsequent hypersensibve reaction 
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We feel that it is probably not essential to use human blood 
So far as we know the organism will mamtam its ongmal 
antigemc structure on sheep or other blood as well as on 
human blood The vaccme is not heat killed, which ehmmates 
any possibility of antigenic change or reduction of antigenic 
potency due to heat denaturation, etc 

A total of 8 cc or 80 bilhon baaUi are given in three 
bilateral mjections at weekly mtervals They are given sub- 
cutaneously in the deltoid and triceps regions Subsequent 
injections should not be given m the same spot as the pre- 
cedmg in order to avoid the possibility of a local reaction 
Care should also be exerased that the injections are not given 
intravenously The first mjection consists of 1 cc in each 
arm, 1 5 cc bemg given m each arm at the second and third 
mjections 

Sauer’s experiences with reactions following these injec- 
tions are as follows “The local and systemic reactions are 
due to the vaccme (dead bacdh and endotoxin), and not to 
the phenol or medium proteins Allergic reactions, sen- 
sitization to foreign protein and susceptibihty to the Arthus 
phenomenon need not be feared, regardless of the amount of 
vaccine mjected or the time mterval between mjections 
If a severe reaction follows an mjection, the next injection 
may be postponed a few days, or only 1 cc may be given (bi- 
laterally) at subsequent injections and an extra one given a 
week after the third mjection The parents are forewarned 
of a transient rise m temperature, the temporary local reac- 
tions (redness, mduration and tenderness) and the subcutane- 
ous nodules, which may persist for a few weeks at the site 
of each injection ” 

Smce the first three years of hfe constitute the danger 
period 'm whoopmg cough mortahty, prophylactic vaccination 
should preferably be done durmg infancy Sauer recommends 
that It be done durmg the second half of the first year of hfe 
It would also be advisable to immunize older, nommmune 
children who have some chrome or debihtatmg disease such 
as tuberculosis, asthma, chronic pulmonary suppuration, etc 

One extremely important pomt emphasized by Sauer is 
that whooping cough vaccme is of no value unless it ts given 
at least a month or longer bejore exposure It ts of no value 
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if given after exposure or during the catarrhal stage and is of 
no therapeutic value at any time during the course of the 
disease This, of course, is in keeping with the general im 
munological prinaples governing active immunization m any 
acute disease. 

Sauer has published very convincmg evidence, obtamed 
from well^ontroUed studies, as to the effectiveness of whoop 
mg cough vaccine In one of his studies he was able to 
vacemate certam chfldren in individual famihes and leave the 
others as controls Dunng the course of five years 31 of such 
control children m 24 families developed whooping cough, 
whereas, 29 vacemated children in these same famihes who 
were intimately exposed during the mcubation, catarrhal and 
paroxysmal stages, faded to develop the disease During the 
same period 162 vacemated chddren who were acadentaUy 
exposed failed to develop the disease We have already 
quoted, in our discussion on etiology, the experiences of Mac- 
donald and Macdonald, which are excellent evidence for the 
effectiveness of prophylactic vaccmation Recently, Sauer^® 
has described a few failures of his prophylactic vaccmation 
During the past few years Krueger’® ” and his asso 
ciates have described their method for the production of a so- 
called “pertussis” undenatured endo-antigen We quote freely 
the des^ption of their method Phase I organisms are har- 
vested in buffered, isotonic soluDon, thoroughly washed to 
remove metabohtes and then mechamcally disrupted by grmd 
mg for twelve hours m a special type of ball null The re 
sultant suspension is subjected to ultraliltration through aceUc 
collodion membranes of such porosity that aU intact cells are 
retained while material in soluDon or m a finely dispersed 
phase passes through The water-clear filtrate contains those 
constituents of the hve cell put mto solution or suspension 
by physical rupture of the ceU membrane Each cubic 
centimeter cont^ns the extract from 12 bUhon organisms 
We feel that there Is insufficient evidence avadable to jus 
tify the assumption that this is a better immumzmg agent than 
the vaccine prepared of whole organisms according to Sauer’s 
method Grmffing will undoubtedly produce a suspension of 
^ Pedicles, however, the bulk of substance will prob 
® y be in physical suspension rather than m true chemical 
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solution Under these circumstances the method of ultra- 
filtration which results in a “water-clear solution” will un- 
doubtedly remove considerable immumzmg substance Fur- 
thermore, the method makes it difficult to quantitate dosage 
m terms of the amount of ongmal substance Recently an 
attempt has been made to standardize this product by nitrogen 
determmations Krueger’s mam claim is that his antigen is 
“undenatured” because it has not been heated We might 
pomt out agam that Sauer’s vaccme is heated — m fact, it 

IS subjected to much less ph3^ical mampulation than is Krue- 
ger’s endo-antigen 

Miller^' has reported results m rabbits suggestmg that 
Krueger’s extract is better than other immumzmg prepara- 
tions He detemuned this by means of complement fixation 
which, m our opmion, is not especially rehable for a quan- 
titative study of the development of active immunity Rab- 
bits are poor animals for the study of such a problem smce 
they are not susceptible to Hemophilus pertussis infection, or 
rather, they are naturally immune to it 

Frawley and his assoaates,^® Stalhngs and Nichols, and 
Munns and Aldnch'® have reported results on the therapeutic 
use of Krueger’s antigen m which they claim definite benefit 
from it They do not seem to us to have proved this claim 
In view of Sauer’s experience that whoopmg cough vaccme 
is of no value m treating the disease (and this is the expen- 
ence in other well-controlled observations) we see no reason 
why Krueger’s antigen should have any therapeutic value at 
least insofar as such therapeutic value is dependent upon the 
development of an active immimity Frawley^” used this 
antigen prophylacbcally, and found that he did not get com- 
plete protection, although he states that the disease was milder 
This expenence, it seems to us, is further proof that this 
antigen is of no therapeutic value when given durmg the 
course of the disease It is always difficult to appraise, even 
after careful questionmg, the statements of a sohatous mother 
regardmg the effect on her child of an “injection for his whoop- 
ing cough ” We feel that there is no justification for the use 
of any pertussis antigen or vaccme as a therapeutic agent 

In summary, it seems to us the evidence so far advanced 
indicates that whoopmg cough vaccine, as Sauer has prepared 
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300 cc of the salt solution was added for each placenta The 
material was stirred mechanically for half an hour, and at 
the end of this time the tissue debris was removed by filtra- 
tion through cheesecloth after which the blood cells were 
removed by centrifugation Extraction of each lot was re- 
peated once or twice so that the total amount of saline used 
ivas from 750 to 1000 cc per placenta 

“Such extracts contained fetal blood, some maternal blood, 
and a quantity of placental tissue protein Because of the asso- 
ciation of immune bodies with the globuhns of the blood serum 
of lower ammals and presumably of human beings a concen- 
trate of the active matenal and the removal of inert or noxious 
matter was sought by separation of the globulin fractions 
through precipitation with ammonium sulphate Tests for 
toxicity and sex hormones indicated that the globuhns con- 
tained a negligible amount of the hormones and that they were 
nontoxic for animals even if injected m large doses Also, by 
ammal tests and climcal trial the antibodies sought were found 
to be present in the globulm fractions ” 

Further differential preapitations were carried out at dif- 
ferent concentrations of ammonium sulphate The ammonium 
sulphate was removed by dialyzing m cellophane tubes against 
running water and isotonic salt solution The material was 
preserved and sterilized by adding merthiolate 1 5000 or by 
passage through a Berkefeld filter 

In general it has been found that placental extracts are 
capable of (1) neutralizing diphtheria toxin, (2) blanching 
a scarlet fever rash, (3) neutrahzmg poliomyelitis virus, and 
(4) preventing or modifjnng measles 

In their most recent paper McKhann, Green and Coady 
have presented the results obtained by studying the several 
protein fractions of placental extract as well as the total re- 
sult of their expenences in the prevention and modification of 
measles with these substances It was found that the sub- 
stance neutralizing diphtheria toxin was found almost entirely 
m the psuedoglobuhn fraction The substance responsible for 
blanching scarlet fever rashes was also found almost exclu- 
sively m this same fraction It was shown that mjections of 
placental extract subcutaneously or mtramuscularly m patients 
with a positive Dick reaction were followed by a period of 
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several days during which Dick tests were negative This 
same observation was made independently by Ross 

This sinking protem distribution was not present in the 
case of antibodies for virus diseases, that is, for measles and 
pohomyehtis In these instances the antibodies were dis 
tnbuted about equally between three fractions, the pseudo- 
globuhn, the euglobulm and the tissue proteins 

These authors have presented data describing the use of 
placental extract for the prevention or modification of measles 
m 1285 nommmune children The several protein fractions 
were used In one group of 560 children who were intimately 
exposed (under circumstances such that one would expect an 
infection rate of some 90 per cent) measles was either modified 
or prevented m 93 per cent 

With regard to reactions following the injection of placental 
extract m this large group of patients it was found “that 
23 per cent of the patients had mild local reactions and that 
12 per cent had a slight general reaction as indicated by fever 
The incidence of severe local reactions was 2 8 per cent and 
of more severe febrde reactions (indicated by an elevation 
of temperature over 101° F ), 19 per cent. In no instance 
did a local reaction persist longer than four days, and in no 
instance did suppuration occur ” Reactions were more fre- 
quent among older children and adults than among infants and 
young children Placental extract was found not to sensitize 
patients to subsequent injections of this material 

There appears to be no question but that placental extract 
IS capable of preventing or modifying measles and should, 
therefore, be a valuable agent in the control of this disease 
There is no reason to suppose that the activity of placental 
extract is due to substances different from those contained 
in convalescent serum Its greatest merit would seem to be 
that an adequate supply of the matenal can always be avail 
able It should do away with the trouble and annoyance of 
seeking and obtaimng convalescent serum at just the right 
moment when occasion for its use arisen 

As McKhann has pomted out, the immunity conferred by 
an injection of placental extract is passive and therefore of 
short duration For this reason it is probably best not to use 
It for protection except m institutions and in debililated, 
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tuberculous, acutely or chronically ill children Its greatest 
value should be m its use as an agent to cause modified or 
mild measles It is probable that under these circumstances 
permanent immunity against measles would result McKhann 
has also pointed out that it is necessary to miprove the product 
further to remove substances which rmght cause reactions 
and that some method of more certain and umform stand- 
ardization IS very desirable In the use of this extract it is 
most important that potent products, so prepared as to lessen 
the possibdity of reactions, should be obtained 

TETAiniS TOXOID 

Durmg the past few years tetanus toxoid has been de- 
veloped and this product bids fair to supplant the older meth- 
ods of prophylaxis against tetanus infection 

In 1924 and 1925 Ramon^“ published his classical 
studies on rendermg diphtheria toxm nontoxic by treatmg it 
for several weeks at 37° C with 0 4 per cent formaldehyde 
At about the same time Descomby^® found that tetanus toxm 
could be rendered nontoxic by treatmg it m the same way 
This product, toxoid, retamed its antigemc properties m spite 
of the loss of toxicity, and thus offered a me^od for active 
mimumzation against tetanus 

Tetanus toxoid is prepared by the addition of 0 3 to 0 4 
per cent formaldehyde to tetanus toxin and mcubatmg the 
mixture at 37° C for several weeks The end-pomt of the 
period of incubation is deternuned by the loss of toxicity of 
the material for laboratory ammals By such treatment a 
toxm with an M L D of 0 001 to 0 0001 cc can be so re- 
duced m toxiaty that 10 cc will fail to kill a gumea pig Such 
toxms are considered to be adequately changed to toxoid when 
5 cc to 10 cc fail to cause symptoms of tetanus when m- 
jected mto a gmnea pig Bergey^® and others have shown 
that the best toxoid is derived from the most potent origmal 
toxm 

There have been a number of studies on the production of 
antitoxm m human bemgs and ammals following two or three 
injections of toxoid at biweekly or triweekly intervals Such 
studies have been published by Ramon and Zoeller,®^’ 
Sacquep6e,®“ Lincoln and Greenwald,"*® Sneath,^^ Bergey 
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and Etris" * and Bergey“ Ramon*’ has recently pub 
hshed a review of this entire subject In general these studies 
have shown that the nse in antito'tin following the pnmarv 
stimulus is rather slow, reaching a maximum m from three 
to five months After this mterval of time in persons receivmg 
two or three mjections of toxoid the antitoxin level m the serum 
averages about that occasioned by the injection of the usual 
prophylactic dose of antitoxin However, in a large group 
of immunized mdividuals, there will be considerable vana- 
tion in the level of antitoxm m their serum This immumty 
apparently lasts for a considerable period of time The 
serum antitoxin level apparently maintains itself for twelve 
to eighteen months and then slowly begins to fall Ramon 
and ZoeUer** mjected a large group of individuals with tetanus 
toxoid and m some of them the serum antitoxin level follow- 
ing this vaned from 0 5 to 1 unit per cc Four years later 
12 of these individuals had serum antitoxm contents of from 
%oo to Vo unit per cc 

It has also been shown that a secondary stimulus (an in- 
jection of toxoid in a person immunized some time previously) 
15 followed by a very rapid nse in antitoxin to a new hi^ 
level Such a secondary stimulus is followed, m from seven 
to fifteen days, by a nse in antitoxin which may be several 
hundred times greater than the antitoxm level just prior to 
the secondary stimulus In fact the level attained after such 
a stimulus is usually many times higher than the optimum 
ievel foliowmg the primary stimulus The importance of this 
will be discussed later 

Recently, Bergey” has shown that tetanus toxoid can be 
preapitated with 2 per cent alum When washed according 
to the method of Wells, Graham and Havens*’ this purified 
alum toxoid was not followed by the annoying reactions which 
sometimes followed the use of nonprecipitated toxoid Be 
cause alum toxoid is retained longer m the tissues it acts as 
an antigenic stimulus for a much longer time than regular 
toxoid A single dose of alum toxoid Is followed by an anU 
toxin content similar to that following three injections of 
regular toxoid 

There is no question but that teUnus toxoid is an active 
immunizing agent and that it would seem to be perfectly 
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possible to immunize individuals against tetanus However, 
it remains to be seen to what extent it will receive practical 
application The mcidence of the disease in the general 
population IS suffiaently low to make it questionable whether 
large-scale immunization would be advisable There is no 
question but that such immunization should be of great value 
in that portion of the population whose occupations make 
them special tetanus ns!^, t e, agncultunsts and men en- 
gaged m animal husbandry and mihtary campaigns 

In actively immunized mdmduals, even though the im- 
munizing mjections were given a considerable time previously, 
and their serum antitoxin may be very low at the moment, 
it should be possible to protect them against tetanus by ad- 
ministering another dose of toxoid at the time of an injury 
We have already spoken of the rapid and marked rise m 
serum antitoxin following a secondary stimulus Thus, when 
a previously immunized mdmdual is mjured he is given an 
mjection of tetanus toxoid instead of tetanus antitoxin Such 
a procedure, of course, avoids the development of serum 
sensitivity in such an individual There will then be a suf- 
fiaent rise m his own antitoxin level within the mcubation 
period of the disease to protect him against tetanus Further- 
more, It IS possible, in soldiers and others runmng a particular 
tetanus risk, to keep their serum antitoxm at an effective level 
at all times by giving a single injection of toxoid every twelve 
to eighteen months after they first have been immunized 
It should be pointed out and emphasized that tetanus 
toxoid is of no value as a therapeutic agent It should never 
be given dunng the course of the disease It is solely an ac- 
tive immumzmg agent and should be used only for prophylaxis 
against the possible development of tetanus following a future 
injury Furthermore, because of the slowness of antitoxin 
development following a primary stunulus it should never be 
used as a prophylactic agent at the time of an injury in a 
person who was not actively iramumzed previously 

It IS regrettable that there is no simple test, analogous 
to the Shick and Dick tests, to determme susceptibility to 
tetanus An estimation of the degree of protection m an in- 
dividual can be determined only by measunng the amount of 
antitoxm m his serum This is an elaborate procedure which 




1424 


LEROY D ROTHERGILL 


the resulting filtrate is said to contain an exotoxin They have 
found that such filtrates contain a toxic substance specific for 
each of the four Gordon types of meningococcus and an ad- 
ditional toxic substance common to these four Gordon types 

These authors have shown that when their toxm is ap- 
propriately diluted in physiological salt solution it will, after 
Its mtracutaneous injection, cause a positive reaction, similar 
to the Dick reaction m a certain percentage of human bemgs 
Individuals recovered from menmgitis failed to give a positive 
skin reaction when injected mtracutaneously with a toxm pre- 
pared from the same type of memngococcus as isolated from 
the patient They claim that it was also possible to neutrahze 
this reaction m susceptible individuals with the appropriate 
“antitoxm ” 

Ferry has immumzed horses with his bouillon filtrates for 
the production of a meningococcus “antitoxin ” The result- 
mg serum has been used by him m a large number of ammal 
protections and therapeutic experiments Monkeys, rabbits 
and guinea pigs were used Without reviewmg m detail the 
numerous expenmental protocols of this author, we may sum- 
marize by stating that Ferry has concluded from the data 
obtained that the memngococcus produces a soluble exotoxin 
and that a true antitoxin can be developed by immunization 
with this exotoxin 

In our opimon sufficient evidence has not been advanced 
to prove that the memngococcus produces a true, soluble exo- 
toxin It has long been known, of course, that the meningococ- 
cus produces a potent endotoxin The reactions of this sub- 
stance have been studied in great detail by Gordon*^® and by 
Murray Recently Malcolm and White’’® have published 
studies on memngococcus endotoxin The reactions of am- 
mals to endotoxm, as descnbed by Malcolm and White, are 
in no way different from those described by Ferry as being 
due to exotoxin 

The menmgococcus is extremely susceptible to autolysis 
or self-digestion, which liberates intracellular toxic substances 
or endotoxm This is particularly true when die organism 
is grown in a fluid medium When the organism is grown in 
broth for four to six days there is abundant opportunity for 
the hberation of endotoxm by this autolytic process There- 
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tore, immunization with sucli filtrates could result in the 
production of antiendotoxin Such a serum need not be anv 
different from the antibacterial sera produced by the usual 
methods of immurazatlon witli menmgococa We feel that 
Ferry’s “antitoxin” is such a serum 

In Ferry’s numerous protocols showing the protective and 
therapeutic effect of his "antitoxin” there is no e\idence to 
show that it will neutralize in multiple proportions, which is a 
fundamental characteristic of true anbtoxins Furthermore, 
the effect of lus serum, in the majority of instances, was studied 
in ammals mjected with hving virulent menmgococa, and 
there is no reason to believe that such effect was other than 
antibactenal Furthermore, most laboratory ammals, 1 e , 
rabbits and guinea pigs, are not truly susceptible to infection 
by the meningococcus 

An “antitoxin," moreover, could not be expected to rid 
the subarachnoid space of organisms, a result which is essen 
tial for cure of a patient with meningitis No doubt such an 
antitoxin rmght relieve a patient of certain of his symptoms 
On the other hand, there is no evidence that an antitoxin has 
any direct effect on bactenal cells This has been abundantly 
demonstrated in the case of memngitis due to other organisms 
For example, Dick antitoxin, regardless of the route of ad 
mimstration, does not alter the course of meningitis due to 
the scarlet fever vanety of hemoljitic streptococcus 

Hoyne°° has recently published an analysis of a group of 
cases treated with Ferry’s meningococcus “antitoxin ” In 
this study 211 cases were treated with regular antimeningococ- 
cus serum and 85 cases were treated with “antitoxm ” The 
mortality in the former group was 45 9 per cent, which is 
higher than that generally reported The mortality in the 
anbtoxm treated group was 23 5 per cent, which is about the 
usual mortality rate given by others'® “c « ra fgj. papeQtj 
treated with regular antimenmgococcus serum Furthermore, 
this paper loses much of its statistical value because, as the 
author states, m 40 cases the climeal diagnosis was not veri 
fied by smear or cultures 

Banks,®* in England, has used menmgococcus antitoxm in 
a small senes of cases The mortality in this group was 28 
per cent He concludes that this mortality is no better than 

VDI- 19 — 00 
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the standard mortality rate given by Flexner for patients 
treated with regular antimenmgococcus serum 

In conclusion we are not trying to show that Ferry’s 
“antitoxin” is without value We have endeavored to point 
out that, in our opinion, it is not different from the usual 
antimemngococcus serum and there is no reason for using 
it in preference to such products We do object to its being 
used on the assumption that it is a true menmgococcus “anti- 
toxin ” The evidence is not sufficient to justify its being so 
considered 

STAPHYLOCOCCUS TOXIN, ANTITOXIN, AND TOXOID 

Staphylococcus toxoid and antitoxin are of direct interest 
to the chmcian as possible therapeutic agents in certain types 
of staphylococcus infections Before they can be discussed, 
however, it is necessary to review the properties of staphylo- 
coccus toxin Toxic properties of the filtrates of staphylo- 
coccus cultures were first observed m the early days of 
bacteriology The modern development of the subject will 
be reviewed below Acute interest in the entire stayphlococcus 
problem was revived by the Bundaberg accident In this un- 
fortunate episode 2 1 children were inoculated with a diphtheria 
toxin-antitoxin mixture that was contaminated with staphylo- 
coccus aureus Twelve of these children died of acute 
staphylococcus septicemia witliin twenty-four to forty-eight 
hours However these children did not die of toxemia, but 
of an acute, fulminating staphylococcemia This was shown 
by Burnet*”^ and by the Report of the Royal Commission,*'” 
which investigated it It was shown that tlie toxin-antitoxin 
was heavily contammated with hving staphylococcus aureus 
and that httle, if any, soluble toxin was present in the mix- 
ture Burnet”” showed that the conditions under which 
diphtheria toxm-antitoxin mixtures were prepared and kept, 
even though contaminated by toxicogenic staphylococci, were 
unfavorable for the development of toxin We mention this 
because a few recent students of the problem, in reviewing this 
occurrence, have imphed that staphylococcus toxin was the 
important factor in the death of the children 

The toxic prinaples in filtrates of staphylococcus cultures 
manifest themselves, under experimental conditions, in several 
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ways The important manifestations are as follows (1) 
Hemolytic achvity Potent filtrates, even in high dilution, 
will hemolyze a suspension of erythrocytes Rabbit cells are 
generally used for such purposes (2) Dermonecrotic activity 
Such filtrates, even when considerably diluted, will cause an 
area of erythema with marked central necrosis when injected 
intradermally into rabbits and other ammals (3) Lethal 
effect Such filtrates kill animals with extreme rapidity when 
injected intravenously Rabbits die within one to three 
mmutes following the injection of an appropriate dose Dol- 
man'” has found other ammals, including the gmnea pig, horse, 
cat, and mouse, to be susceptible and subject to this rapidly 
lethal effecL It should be pointed out that this is an un 
usual property for a bacterial poison Practically all other 
bacterial toxins require a definite incubation penod of at least 
several hours before their action is apparent The lethal ef 
feet of staphylococcus filtrates appears to be due to a direct 
action on the A V bundle m the heart (4) Leukocidin effecL 
Potent staphylococcus filtrates have a destnicbve action on 
leukocytes The older literature concerning these properties 
of staphylococcus filtrates has been reviewed by a number 
of recent mvestigators, including Bumet,“ Dolman”' and Weld 
and Gunther ”” 

That human beings are susceptible to the toxic pnnaple 
in staphylococcus filtrates has been shown by a number of 
observations In attempting to immunize patients with sub- 
cutaneous injections of small doses of toxm, Weiss*® noticed 
that SIX to twelve hours after such injeebons there was often 
local redness and tenderness and occasionally swelhng He 
reported one instance where the injecbon of undiluted toxin 
was followed by intense inflammabon and suppurabon and 
with marked systemic symptoms Pilot and Afremow'* 
showed that the intradermal injecbon of dduted toxin in man 
caused a zone of erythema with swelhng and tenderness 
within 24 hours They were able to neutralize these reac- 
tions with immune horse and rabbit scrum Stevens” re 
ported 3 cases of acute staphylococcus aureus mfeebon with 
a scarlatiniform rash It was difficult to disUnguish the rash 
in these cases from that m scarlet fever The rash could be 
blanched with staphylococcus anbtoxm 
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In discussing the properties of staphylococcus toxin, es- 
pecially Its effect on man, mention should be made of another 
substance produced by certain strains of staphylococci which 
causes an acute gastro-ententis This substance has been found 
responsible for a number of outbreaks of so-called “food 
poisoning ” Such outbreaks have been described and others 
reviewed by Jordan^- and his associates As has been 

shown by Dolman, this “gastro-ententis” principle is dif- 
ferent from the toxm responsible for the effects enumerated 
above 

The production of potent staphylococcus toxin is de- 
pendent upon growing the organism under speaal cultural con- 
ditions as has been shown by Parker, Dolman,®^ Burnet, 
Parish and Clark, Bigger,’^® Bigger, Boland and O’Meara®® 
and Leonard and Holm In general, the most potent toxins 
are obtained by growing the organism in a seimsolid agar with 
a buffered broth or peptone base Cultivation is carried out 
under an increased carbon dioxide tension The amount of 
carbon dioxide used has varied from 10 to 80 per cent in the 
hands of different investigators The toxm is easily destroyed 
m an alkaline reaction which makes it imperative to use a 
buffered medium It is possible that the effect of carbon 
dioxide may depend entirely upon its buffering action After 
forty-eight hours’ incubation the moculated semisohd agar 
mass IS squeezed through cheesecloth The resulting fluid 
IS centrifuged and filtered through a Berkefeld candle The 
reaction of the filtrate is adjusted to slightly aad, pH 6 8 
Staphylococcus toxm is thermolabile, being destroyed by heat- 
ing to 60° C for five minutes 

There is, apparently, no correlation between the mvasive- 
ness of a particular staphylococcus strain and its abihty to 
produce a potent toxm Stevens and Carp®® studied 3 1 strains 
tliat were obtained from two sources One group of strains 
was obtained from human lesions, such as furuncles, abscesses, 
and septicemias The other group was obtamed from the naso- 
pharynx of normal individuals The toxin produced by the 
various strams was apparently identical smce the reaction 
of each toxm could be neutralized by the same antitoxic serum 
There was no correlation between amounts and the prop- 
erties of the toxins produced and the climcal ongm of cultures 
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With respect to the organisms isolated from acute infections 
there appeared to be no relationship between the seventy of 
the infection and the ability of the correspondmg strain to pro- 
duce toxm 

There is considerable discussion in the literature as to 
whether the hemolytic, lethal, and dermonecrotlc effects of 
staphylococcal filtrates are due to three different substances 
or whether these are different effects of a smgle tone sub 
stance On the basis of adsorption experiments Weld and 
Gunther"^ concluded that these different effects were due to 
different substances m the filtrates On the other hand, nearly 
all other investigators subsenbe to the view that a smgle toxm 
IS responsible Dolman'” found that heatmg at 60° C for 
different lengths of time caused the same relative effects on 
both the hemolytic and dermonecrotlc titers In studymg 
the action of fonnalm on staphylococcus toxm Burnet*'’ con- 
cluded that “all the characteristic activities of the toxin are 
lost concurrently m the process of formahn detosacation. In 
none of the experiments with partially detoxicated prepara 
tions has there appeared any indication that the three func 
tions of the toxm, hemolytic, skin necrotic and lethal have 
been dissoaated ” Because there is practically complete agree 
ment that the various mamfestations of staphylococcus filtrates 
are due to a smgle toxin the Committee on Standards of the 
League of Nations'” has provisionaUv adopted a method for 
standardizmg staphylococcus antitoxin depending only on 
hemolytic activity Separate assays dependent upon the der- 
monecrotlc and lethal effects are not reqmred. 

All investigators are agreed that staphylococcus toxin is 
antigemc and that it is a true bactenal soluble exotoxm The 
immunological reactions of this toxm and its antitoxin are 
in general, the same as those which characterize true bacterial 
exotoxms as a class 

Staphylococcus toxm can be detoxified by formalin with 
great ease After only a few hours’ incubation m the pres- 
ence of OA per cent formaldehyde there is a marked reduc- 
Uon in its toxic action After forty-eight hours’ meubaDon 
It IS pracUcnlly completely atoxic. The toxoid is an effective 
immunizing agent 

Before reviewmg the clinical use of staphylococcus toxoid 
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some consideration should be given to the question of natural 
antitoxin m man This has been studied by a number of 
mvestigators, mcluding Connor and McKie,®“ Ramon, Richon, 
and Descazeaux,®®- ®^ Bryce and Burnet,®® and Murray In 
general the presence of “natural” staphylococcus antitoxin 
m man is somewhat similar m its distnbution to that of diph- 
theria antitoxin Accordmg to Murray and to Bryce and Bur- 
net, umbihcal cord blood and the blood of newborn infants 
contains antitoxin in practically the same amounts as m the 
maternal blood This is gradually lost during early mfancy 
In later years there is a gradual rise m antitoxin to what is 
assumed to be a “normal” level Expressing his values m 
terms of International umts Murray found an average value 
of 0 78 umts per cc for the blood of newborn infants, 50 
cases havmg been exammed In 50 pregnant women he 
found an average value of 0 75 umts per cc This investigator 
also found that the level of antitoxin in patients with chronic 
pyodemuas of various kinds was not significantly different 
from his “normal” value In 7 patients with osteomyehtis, 
however, the average value was 117 units per cc Parish, 
O’Meara and Clark®® report similar experiences 

Dunng the past few years a number of mvestigators, par- 
ticularly Pansh, O’Meara and Clark,®® Murray,®® Ramon, 
Bocage, Richon and Mercier,®^ Dolman®® ®® and Connor and 
McKie®^ have treated patients suffenng from chronic staphylo- 
coccal infections with staphylococcus toxoid Patients are 
usually given a senes of subcutaneous injections at weekly 
intervals The imtial dose is small, t e , 0 05 to 0 1 cc and 
is gradually increased at each subsequent injection A 
series has usually consisted of 4 to 6 mjections In many in- 
stances such a series of injections has been repeated one or 
more times It has been foimd that m the majority of patients 
there has been a gradual nse in antitoxin level to many times 
the titer at the begmmng of treatment Murray has made 
the interesting observation that there appears to be an op- 
timum level to which antitoxin will nse following the ad- 
numstration of toxoid Further injections will not increase 
it It IS interesting to note that this level is quantitatively 
similar to that naturally present m patients with osteomyehtis 
He suggests that measuring the antitoxic titer m patients’ 
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sera provides a rebable index for stopping treatment There 
IS no purpose m administering additional toxoid when the 
level above referred to has been reached 

It is generally agreed that a majonty of patients with 
chrome pyodermias such as recurrent furunculosis, pustular 
acne, recurrent styes, blepharitis, carbunculosis and other 
superfiaal abscesses and sycosis barbae are considerably im- 
proved by treatment with toxoid A small percentage of 
patients are not helped Kindel and Costello" were unable 
to observe favorable results m their patients Their work 
has been criticized by Dolman on the ground that they used 
a toxoid produced by a smgle strain of staphylococcus rather 
than a pooled toxoid from several strains We cannot agree 
with Dolman in this criticism There is no evidence at the 
present time that there 13 more than one antigenic type of 
dennonecrobc tonn For this reason there is no justifica- 
tion for using a pooled rather than a monovalent toxoid 
In reading the several rcpiorts concermng the cbmeal value 
of toxoid It IS difficult to form an independent judgment con 
ceming it In most reports the cases have not been pro 
sented in a suffiaently objective manner to permit the reader 
to judge for himself Murray's report is an exception From 
his tables and the manner in which he studied his cases, it 
seems apparent that many of his patients with chrome skin 
infections were definitely benefitei It should always be 
remembered, of course, that it is very difficult to control 
the appraisal of the effectiveness of a therapeutic procedure 
m this type of mfection One can never know which crop 
of furuncles would have been the last in a given patient even 
if no treatment had been used 

With regard to osteorayehtis there is no convmang evi 
dence that toxoid is of value In this connection we might 
recall again Murray’s observation that the antitoxin level in 
such patients is essentially equal to the optimum amount 
occasioned by a series of injections of toxoid 

In summary, it is our opimon that staphylococcus toxoid 
Is a useful agent in the treatment of chronic staphylococcal 
skin infections For this purpose a toxoid of known antigenic 
potency should be used Injections should be given sub- 
cutaneously, starting with a relatively small dose, » e , 0 OS 
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or 0 1 cc The dose can be increased gradually at subsequent 
injections One of two senes of 4 to 6 doses each may be 
given Five to seven days should elapse between injections 
If results are not obtained after such a course of treatment 
there is no point in continuing it further If possible, it is 
a good plan to determine the antihemolytic titer of patients’ 
sera before and after such treatment 

In our opinion there is no convincing evidence at the 
moment that staphylococcus toxoid is of any value in infec- 
tions other than the group of chronic pyodermias In the 
present state of our knowledge we cannot advise its use in 
osteomyehtis and generalized pyemic infections Further- 
more, It definitely should not be used in acute and fulminating 
staphylococcal mfections 

Considerable work has been done with staphylococcus 
antitoxin during the past few years, both in expenmental ani- 
mals and in human infections Parker and Banzhaf®“ were 
among the first to produce in horses a staphylococcus anti- 
toxin which was capable of neutralizing the dermonecrotic 
effect of the toxin We are not aware of any reports of the 
use of this serum in human infections 

Burnet°“ in carefully controlled expenments in rabbits was 
unable to obtain convincing results in experimental infections 
with hving organisms When antitoxm was given intra- 
venously immediately after an intravenous injection of living 
culture, the hfe of the ammak was prolonged This author 
was also able to demonstrate the production of staphylococcus 
toxin in VIVO In three rabbits dying acutely from staphylo- 
coccus septicemia the pencardial exudate contained a skin- 
reacting substance that could be neutrahzed by antitoxin On 
the other hand, when rabbits were actively immumzed by the 
subcutaneous injection of hving cultures they failed to die 
acutely, but invanably died in from four to thirteen days from 
generalized pyemic infections Parish and Clark^® and Par- 
ish, O’Meara and Clark®® found that hfe could be prolonged 
in rabbits passively immunized with antitoxin 

These expenments have considerable significance They 
indicate that antitoxin may protect against acute death in 
staphylococcus septicemia and suggest that such acute deaths 
may be due to the in vivo production of toxin However, it 
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does not protect against late death due to widespread pyemic 
lesions This is to be expected, since the antitoxin has no 
bactericidal action whatever Nor can antitoxin be expected 
to protect against the development of widespread pyemic 
lesions during the course of acute septicemia A similar situa 
tion exists in other infections For example, there is accurau 
lating evidence that septic complications are not prevented in 
scarlet fever patients passively unmumzed with Dick anti 
toxin 

Several reports have appeared in which staphylococcus 
antitoxin was used in human infections Panton, Valentine 
and Dix”^ report favorable results following its use in a small 
group of paUents Jamieson and Powe!l“ are less enthusiastic 
in their use of antitoxin While they do not give details of 
the patients m which antitoxm was used, they summarize their 
experiences as follows “In staphylococcus pyogenic infections 
It has appeared that staphylococcus anUnecroUzing serum has 
produced no uniformly good results Vigorous intravenous 
and intramuscular antitoxin treatment m such cases extending 
over penods of from one or two to thirty days has sometimes 
had a favorable effect m reducmg temperature and preventing 
daily chills, but blood cultures have in the mam contmued to 
be positive dunng serum treatment and metastatic infecbons 
have not been decreased or prevented Local apphcations of 
staphylococcus antitoxin to abscesses have had a favorable 
effect m some cases, however, the efficacy of such treatment 
has not exceeded that commonly reported in the use of bac 
terial lysates ” It is of mterest to note the similarity of these 
results m human beings to those discussed above m expcri 
mental ammals 

Dolman'"’ has reported a large senes of various types of 
staphylococcus infections and is an enthusiasbc advocate of 
this form of therapy However, because of the manner in 
which he reports his cases, it is difficult for tlie reader to form 
an mdependent appraisal of the results At least his condensed 
mortality table is not convincing Many of his cases received 
enormous doses of serum 

In summary, our own opinion, regardmg the use of staph 
j lococcus antitoxm is that it may relieve certain symptoms and 
may, m some cases of acute sepbcemia, prevent early death 



1434 


LEROY D FOTHERGILL 


On the other hand, there is httle reason to suppose it to have 
much curative value in subacute or chronic pyemia and osteo- 
myelitis Indeed, it might be said that antitoxin might change 
an acute, fulminating septicemia into the chrome type of py- 
emia with continuing positive blood cultures and developing 
pyemic abscesses ,In the latter type of disease there is httle to 
be expected from antitoxin treatment on the basis of existing 
evidence It should be emphasized again that this antitoxin has 
no demonstrable bactencidal effect We, therefore, feel that 
the therapeutic usefulness of staphylococcus antitoxin is 
hmited 
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RECENT ADVANCES IN MEDICAL GYNECOLOGY 

The purpose of this paper is to cover the recent advances 
m gynecology that are of value to medical men particularly 
It is qmte impossible to exclude certain advances that are of 
greater importance to surgeons and gynecologists The sub 
jects to be discussed cannot include all the advances but are 
selected by the author as necessary for the proper practice of 
medicine. Gynecology is so closely allied to medicine, 
endocrinology, physiology, pathology, and surgery that real 
gynecological knowledge should be all embraang Under the 
last heading of this paper a short rAsumi concermng hormones, 
their commercial names, and a few explanatory diagrams will 
be found 

The present article is an attempt to classify the confusion 
of ideas as far as possible It is clearly understood that many 
statements may prove to be incorrect later If dogmatic state- 
ments are made they are made only to emphasize our knowl- 
edge as It IS at the present time Such a paper must be 
superfiaal and it is written only to aid practitioners who do 
not have the opportunity of working in research with the aid 
of well equipp^ biological laboratones 

The subjects chosen to be discussed may be grouped under 
the headings — inflammation, tumors, pathologic physiology, 
and endocrinology The necessity of givmg credit where due 
in such a paper is not feasible and the author hopes that the 
lack of references to men responsible for outstanding pieces 
of work will be understood both by them and by their readers 

NEW DIAOHOSTIC METHODS 

First to be considered should be advances m the methods 
of diagnosis It is now dearly established that certam unne 
and blood tests for the presence or absence of pituitary or 
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ovarian hormones are of great value Estrm^ is present m the 
normal patient’s unne and anterior pitmtary prolan^ is not 
In the blood of the normal patient estrin can be detected and 
occasionally anterior pitmtary prolan In ovanan failure 
estrm should be absent and pitmtary prolan present m both 
blood and urine, while in pituitary failure neither should be 
present m either Blood tests are difficult to do but the urine 
tests are perfectly satisfactory so that the findings m the 
twenty-four hour speamen of urine and the morrung specimen 
of unne are suffiaent Just before the menstrual flow the 
estrm content drops markedly and this fact should be taken 
mto consideration when studies are made FoUowmg removal 
of the uterus, if both ovanes are retamed, the findmgs are just 
as m normal women Removal of the uterus does not cause 
an early menopause if the ovanes are healthy and are left with 
an mtact and satisfactory blood supply The table below 
showmg urmary findmgs has been used with considerable 
satisfaction in our Ovanan Dysfunction Chmc Its absolute 
accuracy may be questioned, but as a working table its value 
IS great 

Pitmtary 



Eslnn 

prolan 

Normal 

■p 

0 

Ovanan defiaency 

0 

+ 

Pitmtary defiaency 

0 

0 

Pregnancy 

+ 

-j- (pregnancy urme prolan) 


After the test of a patient’s unne has been reported, and 
more than one test should be made, the probable factor m the 
patient’s difficulty should be mamfest For instance a patient 
with no estrin and positive prolan would be considered to 
have an ovanan deficiency 

Another valuable method of diagnosis is endometnal bi- 
opsy This can be earned out in the office either with or 

'As used by the author the term estrm mdudes all chemical types of 
estrogemc hormones 

"Anterior pituitary prolan is that substance from the anterior pitmtary 
gland that brmgs about follicle formation, ovulation, and lut einiza tion m the 
experimental animal ovary It is recovered from the pituitary itself Preg- 
nancy urme prolan, or the so-called “anterior pituitary lute inizin g hormone,” 
IS present m the urme of pregnant women and is that hormone that is re- 
sponsible for the Aschhemi-Zondek test and Fnedman test It has been on 
the market for some tune under the various commercial names desenbed m the 
section on hormones 



RECENT ADVANCES IN MEDICAL GYNECOLOGV I44I 


Without a short anesthesia. The following methods are in 
vogue at the present time, the punch method, the suction 
curettfe method, and the small cup curette method By means 
of the punch and small curette a piece of tissue can be re- 
moved from a given place In the endometnum while the sue 
tion curette removes much more tissue but the area from 
which it was removed is not so defimte If, as has recently 
been reported, we are to find different types of epithelium in 
different areas of endometnum perhaps the suction method is 
best, as it removes more than one piece The value of the 
biopsy lies m the fact that the pathologist should be able to 
tell whether or not a given patient has ovulated The so-called 
“premenstrual, progestational, or secretory phase” does not 
occur without ovulation Therefore if a specimen is removed 
about the twentieth to twenty fifth day after onset of a men 
strual period secretion should be present, if it does not show 
secreUon the pabent may not be ovulating and therefore her 
flow comes from a proliferative or estnn phase and not from 
the corpus luteum or secretory phase This fact might ac- 
count for her menstrual abnormahty or sterihty This simple 
test has been of immense value in determlmng late ovulation, 
early ovulation and anovulation and gives accurate evidence 
of the results of hormone treatment. 

The measurement of the uterus is an important aid in in 
vestigation of the gynecologic patient This is done with an 
instrument devised by Samuel Meaker and consists of an 
ordinary uterine probe marked in centimeters and a collar 
that can be moved up and down the shaft to allow readings 
of the length of the cervix from the external to the internal 
os and the length of the uterine canal from the external os 
to the top of the fundus The normal measurements of the 
whole uterus to the cervix should be in the proportion of three 
to one, m the juvemle uterus it is as two to one, and in the 
mfantile with its long comcal cervix as one to three These 
measurements are easy to obtain and may be the clue to the 
reasons for amenorrhea, dysmenorrhea, sterihty, etc 

Congenital erosion of the cervix has been observed in both 
anatomical and function disturbances of the genital tract The 
name is not a true descriptive term for the condition is not a 
true erosion but a maldevelopment of the ccrvii The circular 

VOL. 19 — 91 
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Strawberry-red area surrounding the external os of the virgin 
cervix IS made up of endocervical glands and is a stigma of 
hypoplasia The uterus is not normally developed if the 
endocervical glandular epithelium is not properly drawn up 
into the cervical canal The “erosion” is the exposed endo- 
cervical epithelium Unquestionably this type of cervix tells 
a story of underdevelopment and many instances have been 
seen in our chmc that prove the importance of the considera- 
tion of this lesion in proving hypoplasia It is a stigma of lack 
of normal development and should be carefully watched for 
Mohmina or premenstrual feehngs, probably due to in- 
creasing estrm production, are of miportance The normal 
woman can usually tell when her next period is due by the 
“feelmgs” of depression, easy weeping, backache, bloatmg, 
bearing-down, pamful breasts, pimples, cramps, and whitish 
discharge Many other sensations are noticed but the above 
are the most common If a patient with amenorrhea has 
such rhythnuc feehngs it is certainly a sign of ovarian func- 
tion for with the ovaries removed these feelmgs vanish With 
the ovaries present and the uterus out mohmina are still pres- 
ent Such “feehngs” may give a clue to the proper time to 
start treatment m the amenorrheic patient and the dates of 
such occurrences are of considerable worth A lack of 
mohmina in the amenorrheic patient may indicate a primary 
ovarian dysfunction and in a patient such information would 
be of enormous value 

Hirsutism, or abnormal growth of hair, is a common find- 
ing m our chmc and is difficult to evaluate Without doubt 
certain women have more masculme characteristics m their 
make-up than others, just as certam men have more fenunism 
than others Also certain races tend to moustaches and beards 
and hairy arms, while others do not If the hirsutism has been 
present since youth its significance is not so great as when it 
suddenly appears The recent onset of hirsutism in a woman 
may mean nothing senous or it may mean tlie onset of a 
masculinizing process due to pitmtary disease (basophihsm) , 
adrenal cortex disease, or a mascuhmzing tumor of the ovary 
(arrhenoblastoma) Certainly such evidence is of miportance 

In another field altogether are two mvestigative methods 
that are proving of more and more importance Most of us 
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cannot interpret the findings correctly as yet but practice will 
prevent serious lesions from developmg under our observa- 
tion Cancer of the cervk, next to cancer of the breast, is 
the most common lesion of mahgnant neoplastic nature that 
woman has If earher diagnosis is possible then we must all 
familiarize ourselves with the method Schiller found that 
iodine m the form of Lugol’s solution, if applied to the normal, 
healthy cervix, stamed it a dark brmvn He found that it 
stained scars, erosions of the cervix, and chrome inflammatory 
processes a fighter shade of brown but he also found that 
Lugol’s solution did not stain leukoplakia or early cancer of 
the cervix at all This lack of staimng is due to lack of nor- 
mal glycogen content of the cervical epithelium Therefore, 
with a vaginal speculum and a nasal spray full of Lugol’s so- 
lution, with the cervix gently wiped dry with cotton, a very 
important observation can be made by any one If on such 
an exanunation a white patch of any size is discovered the 
patient should be investi^ted further The piece of tissue 
should be examined microscopically to determine the type of 
lesion, and if leukoplakia the offending area or cervix should 
be removed, and if cancer the uterus should be removed or 
radium applied, depending upon the advice of the surgeon or 
gynecologist Hinselmann has developed the colposcope 
(vagma scope) to a high degree of usefulness and his writ- 
ings and the writings of others clearly describe the appearance 
of leukoplakia, premahgnant or mahgnant conditions of the 
cervix This instrument magnifies the cervical epithehum ten 
times and makes the observation of small areas of atypical 
epithehum easy Without doubt small areas may be seen 
that cannot be detected with the naked eye and large areas 
of abnormal tissue may be studied more carefully Mucous 
secretory ducts. Nabothian cysts, irregulanties m the smooth 
epithelium, and leukoplakia are easy to detect Not all can 
own such an instrument, but there is no doubt about its value 
and Its usefulness 


ntFLAMMATION 

Advance has been made m the interpretabon of vagmal 
discharges The most important is the recogniUon of the 
Tnchomonas This flagellate is frequently found m women 
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Without symptoms but more often it is the cause of an irri- 
tating, odorous, profuse, white to yellow discharge The 
patients frequently complain of a disagreeable feehng and 
irritation of the vulva and inside of the legs Recogmtion is 
easy A drop of discharge is placed on a glass shde with 
a drop or two of warm water added and covered with a cover 
shp The high dry power of the rmcroscope is used The 
light IS cut well down and structures the size and shape of 
pus cells can easily be seen jerking their way in the moist 
smear They may be confused wth phagocytic cells, but if 
watched carefully small whips can be seen at the periphery 
of the cell The complete configuration of the tnchomonas 
IS rarely seen These organisms are most often part of a 
mixed mfection so that pus and bactena are commonly present 
The treatment is not easy Many cases are encountered 
but few cured The variety of the methods of treatment show 
that there is no speafic one It is very important to instruct 
the patient to wash the vulva and permeum carefully after 
each defecation, she must also be instructed to wipe the anus 
from front to back and not back to front In the office the 
vagma should be gently cleaned out with dry cotton or cotton 
soaked in green soap and water Then the treatment can be 
applied The vagina may be painted with pure pyrohgneous 
aad and soft tampons covered with Lassar’s paste inserted 
to balloon out the vagma The tampons are removed m forty- 
eight hours and douches of one teaspoonful of a 1 100 solution 
oxycyamde of mercury to one quart of water are used daily 
Anodier treatment after cleanmg of the vagma is to use picric 
aad vaginal suppositories 1 gram each night, washing out 
the suppository each mormng with a douche of sodium 
perborate, one teaspoonful to one quart of warm water The 
patient should be warned to wear her menstrual gear at night, 
as the picric aad stains the night clothes Stovarsal powder 
m a powder blower used two to three times a week m the office 
frequently clears the condition Recently Devegan tablets 
(Wmthrop Co ) have proved effective Two tablets are placed 
high m the vagma at night and are douched out m the morn- 
ing with one teaspoonful of sodium perborate m one quart of 
warm water The treatment continues till tablets and douches 
are no longer necessary 
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AH of the above treatments make the patient comfortable, 
but do not guarantee that the mfecUon will not return if the 
treatment is neglected or given up Cures sometimes seem 
easy but recurrences are easier There is no one method of 
absolute cure 

MoniUa infections are of a similar sort and cause a 
vaginitis with a more watery discharge occasionally with white 
pieces of tissue in it The diagnosis is made by stainuig some 
discharge on a slide with Gram’s stam and looking for yeasts 
and long branching myceha The treatment is cleanliness, 
careful wiping of the vagina and the use of alkaline solutions, 
such as rnild sodium bicarbonate douches, and glycerin and 
borated sodium bicarbonate suppositories The use of 1 per 
cent aqueous solution of genhnn violet pamted over the vagma 
IS of considerable value 

Much has been wntten of the treatment of vulvovaginitis 
of gonorrheal origm m children This infection is very per- 
sistent and resistant but the knowledge of the abihty of estnn 
to change the mfantile vaginal mucosa to adult squamous 
epithehum is the basis of a new treatment Five hundred 
mtemational umts of estrin by mouth daily will suffice to 
change the epithehum When the epithelium becomes adult 
m type the gonoccocus is supposed to remam no longer as an 
inhabitant of the vagina There is no doubt that this form 
of treatment will change the lining of the vagina Although 
relief of symptoms is early and easy and the vaginal changes 
can be watted by vaginal smears under the microscope, 
nevertheless the cure of this condition by this method is not 
always accomplished Certainly it 13 a step forward and no 
untoward reactions have been seen in the children Occasion- 
ally, if the dose is too large, the patient wdl complain of 
swellmg m the breasts, and m one case a moderate amount of 
vagmal bleeding ensued 

The treatment of pruntus vulvae is still difficult. Absolute 
cleanliness, the use of carbolic acid lotions and other mild 
analgesics are helpful, but if the pruritus is persistent and the 
discomfort of the patient extreme, alcohol mjection under an 
anesthetic may be tried If one to 2 drops of 95 per cent 
alcohol are injected M to V- inch apart at the periphery of 
the area of pruntus relief can be obtamed m some of these 
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very difficult cases The vulva may swell after the treatment 
and remam painful for a few days Not over 10-20 cc of 
this solution should be used at one time 

It should not be forgotten that diabebcs frequently have 
itching of the vulva and a urine analysis must always be done 
Many cases of pruntus are due to epidermoph 3 d;osis and eradi- 
cation of this infection is frequently followed by relief The 
use of mild sahcyhc aad and benzoic acid preparations, the 
strength depending upon the amount of craclong and fissunng 
of the skm, is advocated Cleanliness, and avoidance of 
scratching are important factors m the cure 

The severe itching and discomfort of leukoplakic vulvitis 
and kraurosis vulvae are best handled by radical excision of 
the vulva Both lesions are precancerous and radical surgery 
cannot be cnticized Section of nerves crossing the permeum 
IS advocated but often falls far short of cure and if operation 
IS to be done vulvectomy with removal of diseased tissue 
IS probably safest 

TUMORS 

Tumors of endocrme sigmficance are not uncommon but 
recognition of them has only been recent Certain of these 
tumors are accompanied by subnormal development of the host, 
others cause masculinization and still others, femininization 
The knowledge of the existence of such tumors is important and 
if a patient with certam pecuhar characteristics has an unusual 
tumor the cause and effect may be evident The ovariotestis 
or combmation testicle and ovary is rare, and is often accom- 
pamed by hypospadias The testicular tubular adenoma of 
Pick IS a type of arrhenoblastoma (arrhenos meaning male) 
and may cause mild mascuhnization and failure of the ovaries 
and removal allows feminmity to redevelop The suprarenal 
hypernephroma either of the suprarenal gland itself or of the 
ovary causes a severe mascuhmzation In cases of mascuhm- 
zation of recent development such lesions must be looked for 
In basophihc adenoma of the pituitary (Cushing’s syndrome) 
amenorrhea and mascuhmzation with marked hirsutism are 
not uncommon The disgernunoma or seminoma of the ovary 
may be accompamed by a neutral development of the patient, 
the sex organs bemg rudimentary or “with only partial develop- 
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ment Femininizing tumors are of the granulosa!, lutein or 
thecal types and are accompanied by the secretion of estnn and 
by menorrhagia before the menopause and abnormal bleeding 
and resumption of periods after the menopause The granu- 
losal cell tumor is more frequenOy mahgnant than benign Its 
removal ivith removal of its estnn secretion allows the patient 
to return to normal The luteoma, a rare tumor, is prob 
ably a granulosal cell tumor that has changed, as it physiologi- 
cally could, into a tumor of luteimzed granulosal cells The 
existence of luteoma is often questioned These various 
neoplasms must be borne m mind for neglect or ignorance of 
them might result m a disaster for their malignancy, except- 
ing the first two, cannot be underestimated 

OVULATION 

Much work has been done m attempts to estabhsh the 
time of ovulation If ovulation time were accurately known 
the treatment of sterility would be aided and the prevention 
of conception made easier The ovum is supposed to hve 
but twenty four hours and the spermatozoon for three days, 
therefore if the time of ovulation were accurately established 
this time could be avoided for four days as a method of contra 
ception or be used to aid in conception The concensus of 
opmion seems to be that ovulation takes place from the twelfth 
to the seventeenth day alter the onset of the menstrual period 
Therefore from the mnth to eighteenth days after the onset 
of the catamenia is either the time to avoid or to mdulge in 
intercourse, dependmg upon the result desired Some patients 
can easily determine the exact time of their ovulation for they 
notice a sensation of gas or discomfort in the abdomen at the 
rmdmenstrual point. This happenmg is probably due to 
ovulation and if the pam or symptoms are exaggerated the 
patient is frequently operated upon for appendicitis and a nor- 
mal appendix removed Careful inspection of the ovaries at 
the operation would disclose the fact that a folhcle had just 
ruptured and coagulum and blood would be found in the pelvis 
Certain other patients notice a regularly occurring mid 
menstrual flow or pmk discharge which is due to blcedmg 
probably by dlapedcsis from an endometrium congested at 
the ume of ovulation Because of the drop m estrin that 
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occurs at this time bleedmg occurs Careful questionmg of 
the patient regardmg every possible factor in the menstrual 
cycle often proves of great value 

Operations in young girls for chronic appendiatis are 
often due to ignorance of the physiology of the ovary Lack 
of a proper exploration of the patient’s pelvis fads to reveal 
the true reason for the pain Girls with mild pain at the 
intermenstrual point can be carefully watched and if no un- 
toward sjonptoms develop surgery can be avoided This at 
least IS an important outcome of our more enlightened knowl- 
edge of normal ovarian phj^iology 

SEX DETERMINATION 

Although many have searched for a means of deterrmmng 
the sex of the unborn child no discovery of importance has 
as yet been verified Certain suggestive findings have been 
reported but none that has proved satisfactory Studies of the 
blood and unne to determine the presence or absence of estrm 
to prove the sex m cases of hermaphroditism and patients 
without vaginas have no value It is not possible to estabhsh 
the proper sex by hormone determmation 

FRIGIDITY 

To reheve fngidity m the female has frequently been the 
goal of medical men and gynecologists The problem has not 
been satisfactonly answered as yet but certain investigators 
while giving patients huge (100,000 to 200,000 I U ) doses of 
estnn to bnng about menstruation in the amenorrheic have 
noted increase in libido durmg treatment This opens a field 
for speculation and the use of estnn may prove of value m 
some cases It is just as sure, however, that in other cases 
it wiU be of no value whatsoever Smaller doses may be tned 
for the expense of huge doses of this hormone is too great for 
most to bear The reaction of patients after the menopause 
IS of mterest — some patients are completely fngid, some have 
a greater hbido, and some are unchanged Perhaps it is lack 
of estrm that determines the problem, but there is no defimte 
proof as yet, although estrm has aided frigidity in certam cases 
Some patients after a:-ray treatment given to destroy the 
ovaries, note an increase m hbido for a short time and after 
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a few montlis a great loss of feeling Unquestionably all 
patients who are to have x ray treatment over the pelvis should 
be warned of the possibility 

Careful and thoughtful psychological examination is the 
most useful method of investigation and sympathetic history 
taking may unravel an unexpected situation Certainly 
dyspareunia or painful coitis makes for frigidity and if this 
can be cleared up fngidity may vanish 

8TERILITT 

The study of sterility and fertlhty is lascinating and the 
number of investigators enormous There are certain facts 
that seem important and ate rather new The anovulatory 
cycle is of paramount importance — though suspected as a pos 
sibiUty for years, only lately has the fact been established 
Many women flow irregularly and a few absolutely regularly 
without having a graafian folhcle rupture Of course if 
ovulation does not occur no woman can conceive To estab 
lish the presence of ovulation it is necessary to curette the 
endometrium or do an endometnal biopsy This should be 
done on about the twenty fifth day after the onset of menstrua- 
tion If such a piece of tissue shows only a proliferative or 
estrin phase and no premenstrual or secretory phase and the 
patient flows shortly afterward she can be considered as going 
through an anovulatory cycle There is no Absolute cure for 
such a condition and before any treatment is instituted the 
test should be repeated, for it has frequently been noted that 
after such a curettage or biopsy the patient has become preg 
nant It has also been noted that after an endometnal biopsy 
the next biopsy shows a premenstrual or secretory phase 
These facts probably explam the frequent occurrence of 
pregnancy followmg dilatation and curettage, following the 
Rubm test, and following lipiodol injection of the uterus to 
determine the patency of the tubes Trauma of the cervix 
or the uterus may be the responsible factor (just as m the 
rabbit, ovulation does not occur without copulation) Trauma 
followed by ovulation, no period and conception — this se- 
quence of events has occurred so frequently that the prob 
ability is perhaps a fact Another method of induang ovula 
(ion is to use one of the anterior pituitary sex hormones (not 
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pregnancy urine prolan, the anterior pituitary-like hormone) 
in an endeavor to stimulate folhcle formation It is not cer- 
tam that it always occurs and that if it does that ovulation 
takes place, but it should be a more satisfactory method of 
treatment than the use of prolan from the urme of pregnant 
women The use of pregnancy urme prolan in stenhty work 
IS fraught with danger, for many investigators feel that this 
substance causes changes in the ovary suggestive of atresia, 
the opposite effect to the desired one Estrm, as it does noth- 
mg to the ovary and as it is supposed to inhibit the action of 
the pituitary, should not be used Yet certam men interested 
in sterility work have no hesitancy m reporting its success 
occasionally, but the explanation is not known 

Certainly m sterihty cases the measurement of the uterus 
IS important Many a uterus that feels large on examination 
IS really infantile or juvenile in structure and although a 
patient with this t5^e of uterus may become pregnant, never- 
theless in a sterihty case knowledge of the hypoplasia is of 
great importance 

Thyroid is an important agent in treating sterihty patients 
and many have conceived after taking small amounts (Vi gram 
daily) for short periods of time In patients with low 
metabolisms this is of great importance, but even m those 
patients with normal metabohsms treatment with thyroid has 
proved of value 

A factor frequently overlooked but of great significance 
IS the condition of the ovum or spermataxoon The so-called 
“bhghted” ovum is due to a defective ovum or sperm and it 
IS very possible that defective germs are produced because 
of an intrinsic fault m a patient’s gonads The production of 
such a defective ovum may allow menstruation m all its phases 
to take place but completed pregnancy may never occur 

Habitual abortion is not actually a problem of sterility, 
yet the patient who aborts is stenle as far as a hvmg chfld 
IS concerned The problem here is perhaps overactivity of 
the estrm-primed uterus due to lack of the qmetmg corpus 
luteum hormone, progestm The first endeavor to treat this 
condition was the attempt to create an effective corpus luteum 
in the ovary by using pregnancy urine prolan to stimulate 
luteimzation Now that we suspect that this hormone (preg- 
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nancy unne prolan) does not cause luteinization :t is not wme 
to use it Progestin is now on the market under the trade 
names of Corlutin and Proluton This substance, if potent, 
should be able to qmet the estrin irritated uterus and in some 
cases It has done so, preventing habitual abortion and allow 
mg pregnancy to proceed to its conclusion The dosage should 
be Mo to 1 rabbit umt two to three times per week 

Apparently vitamin E is important in patients who abort 
habitually It has been shown that lack of vitaimn E causes 
death m utero This vitamin is easily available in lettuce and 
in wheat germ oil The latter is now on the market and 5 to 
10 drops dady is a sufficient dose 

THE BREAST 

The breast is acted upon by estnn and progestin Estrin 
acts upon the duct system and progestm upon the alveoli 
After the breast has been properly pruned by these two 
hormones dunng pregnancy prolactin (from the antenor 
pituitary) acts upon it and causes lactation Lactation has 
not been produced m castrated women by this method but 
marked and suggestive changes have occurred in the breast 
The premenstrual pamful breast may be due to over 
stimulation by estnn To reheve the pain and discomfort it 
IS necessary to dimmish such secretion One method would 
be X ray treatment of the ovaries or destruction of the pituitary 
secretion that stimulates the ovanes Obviously these are not 
the proper methods, therefore, inasmuch as we believe excess 
of estnn will inhibit the pituitary gland estnn should be used 
before the oncoming penod and oimtted about five days before 
It IS due Thus the pituitary would cease secreting and m 
the remammg five days before the oncoming penod would 
not have tune enough to produce more estrin from the ovary 
Therefore the estrin content would be reduced and conse 
quently less pain occur m the breasL This theory is not 
without Its defects but surpnsmgly enough the treatment is 
effective in many cases Six hundred mtemaUonal umts of 
estnn given daily except for the five days before the oncommg 
penod has proved effective 

Another condition in which to use our knowledge of breast 
physiology is m the breast that lactates after cessaUon of 
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nursing or the breast that lactates and swells at the time of 
weaning Prolactin (an anterior pitmtary hormone) will not 
act in the presence of estrm, therefore large doses of estrm 
should stop lactation It has been found that if hve pieces 
of chorion are left m the uterus after dehvery lactation is pre- 
vented This IS because the choriomc tissue secretes estrm, 
which prevents the action of prolactm 

It is conceivable that chrome cystic mastitis, a disease more 
frequent m the unmarned woman with unused breasts, may 
be due to constant stimulation of the duct epithehum by 
estnn with no letup of this stimulation such as occurs in preg- 
nancy and lactation 

Treatment of the bleedmg mpple by means of estrm has 
been advocated by Mazer, who believes that excessive anterior 
pitmtary lobe hormone causes an abnormal response of the 
alveolar system He beheves that this type of mazoplasia 
may be accompamed by papillary growth m the upper ducts 
and IS due to lack of estrm as well as mcrease of antenor 
pitmtary hormone The treatment should be inhibition of the 
pitmtary by more estrm and he has found that this treat- 
ment IS satisfactory to check pain and stop bleedmg That 
there is danger m such a method of treatment is unquestion- 
able, for bleedmg from the nipple may be due to a papilloma 
and this papilloma may be a serious one and not a benign 
one Also certain cancers of the breast are accompamed by 
bleedmg and differentiation between the two is difficult 

One of the most satisfactory forms of treatment of breast 
discomfort is the use of a proper supporting, as contrasted 
to pressure, brassiere This simple expedient is frequently 
overlooked and its importance cannot be overestimated 

PREGNANCY TESTS 

The Aschheim-Zondek and Friedman tests are from 90-98 
per cent perfect Most of the failures have a real explanation 
and some negative results are proven positive upon a repeat 
test It IS not wise to conclude that a patient is not pregnant 
if signs pomt toward pregnancy till at least two tests have 
been completed False positives are often due to different 
types of female sex dysfunctions 

The use of pregnancy tests to diagnose extra-uterine preg- 
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nancy has not met with universal agreement. The Fnedman 
or rabbit test should be used because of its quickness If an 
extra uterine pregnancy is suspected and the patient is m ex- 
cellent condition and not bleeding, the test should be done, 
but if the patient is ill and there is an abdominal emergency, 
operation is the proper treatment and an attempt at too fine a 
diagnosis might prove disastrous The test should be positive 
as long as any livmg chorion Is present m the tube or abdomen 
The Ascbheun Zondek or Fnedman test should be negative 
seven days after termination of pregnancy The presence of 
hving choriomc tissue will continue to give a positive reaction 
If such a reaction persists the question of retamed products 
or of chononepithelioma should be raised High titers of ten 
to fifty times the usual amount of prolan should be consid- 
ered as a serious findmg In hydatid mole the test is high and 
m chononepithelioma very high If after a mole, chonon- 
epithelioma, or pregnancy, a test that has been negative be- 
comes positive a very serious condition has probably arisen, 
either tumor has developed or recurred or a metastasis taken 
place If the test persists after miscamage, pregnancy, or 
mole a curettage should be done and if it is positive after 
this a diagnosis of possible tumor must be made and hyster- 
ectomy is justified If the test persists after the hysterectomy 
then It is probable that a metastasis has taken place 

Certam teratomas of the ovary containing chorion- 
epithehoma give positive tests, and the finding of a tumor in 
the pelvis not a pregnancy with a positive test should make one 
suspiaous of this type of lesion. 

AMENORRHEA AND DELAYED MENSTRUATION 

Amenorrhea Is an expression of absent ovanan function 
If pnmary, its cause hes m the ovary itself, and if secondary, 
in some outside influence that affects the ovary In the treat- 
ment of such a condition it Is necessary to know the type of 
amenorrhea the patient suffers A study of the hormones 
present in the urine helps If estnn is absent from the urme 
and prolan is present, the ovary is primarily at fault. If, 
however, prolan (from the pituitaiy) is also absent the ovary 
may be able to function but stimulation of it is absent 
Endometrial biopsy will also indicate whether the ovary is 
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going through any sort of cycle or whether it has ceased to 
function There is no doubt but that influences other than 
the pituitary may be at work For mstance, in hyperth 5 n:oid 
states or myxedema, the ovary often ceases to function Any 
debihtatmg disease such as tuberculosis, allows the functions 
least necessary to life to cease As the reproductive func- 
tion IS the least necessary for carrying on hfe, it is early 
affected in disease Once the reason for the amenorrhea is 
estabhshed mtelhgent treatment can be carried out If the 
cause IS prolonged illness it can be treated with hope of 
cure If pituitary dysfunction is responsible, then the hormone 
of the antenor pituitary should be tried Doses of Prephysm 
(Chappel) from 25 to 200 umts should stimulate the foUicles 
of the perfectly good ovary and ovulation may follow The 
use of this extract has certain dangers as overstimulation of 
all foUicles might result It is conceivable that too many of 
the foUicles might be stimulated and this might have serious 
consequences If the ovary itself is at fault the stimulation 
with pitmtary hormone is again advised though the result 
may be unsuccessful, for if the ovary is too far atrophied 
then no stimulation wiU revive it Such treatment is, however, 
perfectly justifiable 

Estrin and progestin can be used to bring about a men- 
strual period but as ovulation does not occur in such instances 
its value can only be psychic and the expense of the large 
doses necessary (100,000 to 200,000 international units of 
estrm and 10 to 50 rabbit umts of progestm) are prohibitive 
It IS possible that such a treatment by bnnging about a men- 
strual cycle imght cause it to continue, but there is no reason 
for expecting such a result 

It has frequently been noted that patients with thyroid 
underfimctions are amenorrheic and the wise use of this ex- 
tract has proved of value in many instances Thyroid is of 
real value m amenorrhea and should always be tned, but the 
basal metabohsm should be used in conjunction with it 

Estrm itself may cause the endometrium to develop and 
prohferate and when withdrawn may allow bleeding to occur 
This bleedmg is bleeding from the prohferative type of 
endometrium only as no secretory change can be brought about 
by estrm alone Ovulation has not occurred Psychologically 
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(lit'; bleeding may be of value to the patient but it is not a 
physiologically perfect result. 

The amenorrhea of obesity and certam functional dis- 
turbances as well as those due to wastmg disease are the 
ones most likely to respond to treatment Real defiaenaes 
such as pituitary or ovarian are much less likely to respond 
There are types of temporary amenorrhea associated with 
folhcular cysts of the ovary that can be treated either by 
means of surgery (excision or puncture of the cyst) or even 
rupture of the cyst by bimanual examination, though this 
latter type of treatment is not recommended 

The use of estnn to develop a small uterus, especially 
when the uterus is considered the organ at fault, has its 
advocates and if large doses (1000 to 3000 I U of estnn) are 
used daily over monthly intervals, it is conceivable that such 
an effect could be brought about. 

Amenorrhea should not be allowed to contmue untreated 
in girls of child bearing age, because if the delay m the 
catamema is allowed to progress beyond a year, cure of the 
condition is very unlikely Prompt treatment of the under- 
nourished, sick, and underdeveloped, and the use of thyroid 
and pituitary hormones should be instituted early in the 
dysfunction if results are to be obtamed The same treat- 
ment should be actorded those individuals who have a delayed 
onset of penods (menarche) and great industry should be 
employed to brmg about the onset of flow If a girl has not 
had a penod at the age of sixteen then treatment should be 
undertaken Proper hygiene, endometrial biopsy, antenor 
pitmtary prolan, thyroid, etc., should be employed early 

Certain anemias of youth are often accompanied by 
amenorrhea and such blood dyscraslas should be mvestigated 
and the anemia corrected A secondary anemia of the 
chlorotic type may be responsible and the response of the 
dysfuncbon following treatment of the anemia with Iron is 
often striking 

Cysts of the corpus luteum with a persistent secretory 
phase and decidual formation m the endometnum are pos- 
sible and although cases have been reported in the literature 
they are not common Such pathology should, however, be 
searched for and if found, the cyst should be e-xcised 
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DYSMENORRHEA 

The Study of dysmenorrhea is far from finished and the 
problem is so great that only the barest outhne of procedure 
and treatment can be outlined Dysmenorrhea occasionally 
responds to psychotherapy, to medical treatment, to hormone 
therapy, and to surgery Many are the tools of the profes- 
sion in the treatment of the condition but few the complete 
cures 

Pelvic examination in patients with dysmenorrhea may 
disclose a small, underdeveloped, anteflexed or retroflexed 
uterus, or a small-sized uterus m normal position or retrover- 
sion, or a large boggy uterus m retroversion, or even a normal- 
sized uterus m good position Pelvic inflammations, mtra- 
mural or submucous fibroids may ako be possible causes and 
must be borne in nund 

The typical uterus of the patient with dysmenorrhea is 
either ante or retroflexed and is usually of smaller rather than 
larger development Measurement of the uterus if the h}Tnen 
IS ruptiured, may give a clue to the proper treatment, for if it 
is underdeveloped attempts at further development should be 
carried out 

That psychic disturbances are causal factors cannot be 
demed but often after careful investigation with mental rehef 
to the patient d3^menorrhea contmues Without doubt 
dysmenorrhea may be made much worse by an over-sohatous 
mother and over anxiety at the time of the catamema is an 
undoubted factor However, such patients may have 
dj^menorrhea after marriage when away from maternal soha- 
tude and not be reheved tiU after the birth of a child There 
IS a goodly percentage of cases m which dysmenorrhea recurs 
after childbirth, to the consternation of the doctor, who said 
that childbirth would cure it There is no absolute cure ex- 
cept hj^terectomy and this should not be considered until the 
very last resort 

The first treatment should be carried out by the family 
doctor, who should try to correct any worries that the patient 
may have and he should warn the anxious parent against 
pitying the child too much The health of the patient should 
be noted and any sign of underdevelopment or imdemounsh- 
ment corrected as far as possible If the uterus, on rectal 
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examination, is found to be flexed forward or back and of 
small size, then the use of estnn is indicated Whether or not 
growth actually occurs is not altogether settled but it Is 
theoretically sound and worth tiying 

The inhibiting action of estnn is another reason for its use 
md certain cases arc much relieved by giving subcutaneously 
50,000 1 U seven days before the onset of the coming period in 
one dose Estrm, when used in this fashion, is supposed to in 
hibit the pituitary gland from secretmg prolan A that m turn 
causes secretion of estnn in the ovary If we believe that estnn 
sensitizes the uterine musculature, which it probably does, 
then we can lower the amount of estrm present at the time of 
menstruation by the above method By giving a large dose 
before the onconung flow we prevent the pituitary from caus 
mg the ovary to secrete more estnn and in the seven days left 
before the period is due there will not be time to manufac- 
ture more and the estnn given subcutaneously will have been 
used up Thus at the time of onset of the catamenia the estnn 
content should be low and the uterus not as sensitive This 
method has been successful many times and its use is advo- 
cated The reasonmg for its use may not be correct but the 
results obtained justify the therapy 

It is known that the hormone of the corpus luteum, 
progestin, causes a cessation of motion in the uterine muscula 
ture brought about by estnn It would seem logical, there 
fore, to use progestin to qmet the sensitized uterine muscu- 
lature and thus cause a cessation of cramps This should be a 
valuable method of treatment now that progestin is available 
for use. The dosage should be as large as the individual 
patient can afford and from 1 to SO rabbit units could not be 
too great a dose 

The above method has been tried before but m a different 
ivay Pregnancy urine prolan was supposed to cause luteiniza- 
tion and thus brmg about a secretion of progestin but until it 
is more defimtely settled that pregnancy urine prolan does 
affea the ovary and how it does its use is theoretical only 
The consensus of opiraon now seems to be that pregnancy 
urine prolan produces atresia in the ovary and that although 
theca luteinization may occur real lutolnization does not That 
these obserrations are correct is another question and only 

VOU Ip— pj 
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further study will prove them Certainly the effects of preg- 
nancy urine prolan on the ovanes of mice and the presence of 
lutein cysts of the ovary in hydatid mole and chononepithe- 
homa (when the urine contains immense quantities of preg- 
nancy urine prolan) makes it difficult to doubt the luteinizmg 
power of pregnancy urine prolan 

When the above methods of treatment have been tried 
and have failed the use of dilation in the office with small 
dilators is advised It has been noted that after a uterus 
has been measured with Meaker’s hysterometer in a patient 
with dysmenorrhea that the nevt period may be less pamful, 
and recently it has been suggested that small-sized uterme 
dilators be passed through the mternal os as an office treat- 
ment for the same reason This method of treatment, if 
done with surgical asepsis, should prove of great value Dila- 
tion, as earned on this way, may be too httle and the patient 
should then be subjected to proper dilation under an anes- 
thetic This stretching should be thorough and earned out 
for at least fifteen minutes At the same time, while the 
patient is under an anesthetic, it should be noted if there 
is a tight band about the mternal os This band, sunilar to 
the hard band-hke tissue found about a pylonc stenosis in in- 
fants, can be easily felt on rectal examination It is not dif- 
ficult by plaang a knife in the cervical canal as far up the 
internal os and with a finger in the rectum to make an mcision 
directly posterior and cut across the hard band A small piece 
of gauze IS then placed in the incision to keep the constrict- 
ing band open and from heahng in its original position 

If aU treatment has failed so far the patient should have 
an abdominal operation and a suspension of a flexed or 
retroverted uterus At this time a resection of the presacral 
nerve or superior hypogastric ganghon should be earned out, 
for this method of treatment has given the highest percent- 
age of complete cures of any procedure except hysterectomy 
There are failures even from this operation and the failures 
are probably due to anomalies of tiese nerves and lack of 
section of them This cannot be avoided and although re- 
sults are good m nearly all cases they are not absolutely 
perfect 

The last treatment of all for dysmenorrhea should be 
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hysterectomy and to advocate this is to fail in the treatment 
of a condition that in most instances can be helped if not 
completely reheved 

FUNCTIONAL BLEEDING 

Most bleedmg of the functional type is due to an ovarian 
dysfunction and whether the real cause is primary ovarian or 
primary pitmtary is not essential to the understanding of the 
now known physiology and pathology, and consequently the 
treatment- 

Bleedmg accompamed by h3qjerplasia of the endometrium 
IS the most usual type In this type of bleedmg the uterus 
or end-organ of the genital tract may be small or large, may 
contain fibroids or mav not The endometrium in most in- 
stances IS thick, occasionally polypoid but occasionally very 
thm. In many instances, microscopically, it shows typical 
hyperplasia The hyperplasia is due to either too much 
estrin or to contmuous estrm acting upon it No progestm 
influence is present The ovaries contain a folhcular cyst 
or cysts whldi are cysts of pathologic physiology and are not 
neoplastic These small cysts contam estiin in a greater or 
lesser amount There is no evidence of any corpus luteum 
formation The pathology of the pitmtary m these cases is 
not known at the present tune The unne of such a patient 
contains very little or no estnn durmg the bleeding but after 
the bleedmg has ceased estnn reappears m the unne The 
physiology is about as follows the pitmtary bemg abnormal, 
produces prolan A continuously, this in turn causes the per 
sistence of a graafian folhcle and due perhaps to lack of 
prolan B, ovulation does not take place The folhcle con- 
tinues to develop, becomes cystic, and filk with fluid con- 
taining estrin This persbtent estrm production causes the 
endometnum to develop beyond the normal estnn phase and 
the hyperplasia succeeds the normal prohferative endometnum 
As the estnn persists it inhibits the production of prolan A 
by the pituitary Then lack of pituitary prolan A in its turn 
causes a drop in the production of estnn and as estrm 
diminishes m strength in the cyst sloughing of the endometnum 
occurs and bleedmg takes place, (It k well known that estnn 
wlhdrawal is followed by bleeding) The physiology and 
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pathology of this type of bleeding is known as metropathia 
hemorrhagica or Shaw, Type I bleeding The treatment of 
the condition is obvious If the cyst could be ruptured the 
sequence of events would be mterrupted, if a lutemizmg 
hormone could be used luteinization of such follicles would 
follow and the endometrium would change from the prohfera- 
tive hjqDcrpIastic phase to the secretory or corpus luteum 
phase Or if a potent corpus luteum hormone could be given 
m large doses it should change the endometnum to the secre- 
tory phase and the later withdrawal of progestin would be 
followed by menstruation from a secretory phase (It is 
now known that if both estrm and progestin are used with- 
drawal of estrm in the presence of progestin does not allow 
bleeding but withdrawal of progestin does allow it and it is 
menstrual [secretory] m type ) 

Any method that brought about ovulation m such bleed- 
mg cases would be followed by luteinization and thus the 
normal cycle would be reestabhshed It is known that 
endometrial biopsy and curettage may stimulate ovulation just 
as copulation with a buck rabbit is necessary for the female 
rabbit to ovulate Biopsy and curettage by traumatizing the 
cervix may be the causal factor in ovulation in these cases 
and thus be responsible for the return of such cases to a normal 
rh5rthm 

The treatment of this condition by means of hormones is 
not as perfect as it should be theoretically Estnn by inhibit- 
ing the pituitary should stop prolan A from causing estnn 
secretion and thus should allow normal events to follow, but 
such does not seem to be the case The use of anterior 
pitmtary prolan, containmg as it does some lutemizmg factor, 
should permit luteimzation to take place and thus bring about 
proper changes in the endometrium It is said to accomphsh 
this m some instances 

Pregnancy urme prolan, known as the anterior pitmtary 
lutemizmg hormone, was considered to bring about lutemiza- 
tion and therefore proper changes m the endometnum, but 
this IS aU demed now, as it has been shown that this hormone 
only causes atresia of the ovary and not luteimzation It 
does, however, cause theca luteimzation and it is possible that 
this type of lutemization may have some effect on the endo- 
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metrium Following the endometnum by means of endo- 
metnal biopsy after the use of pregnancy unne prolan is the 
way to test the efficiency of the method and although in many 
instances the endometnum does not change, in others a 
secretory phase has been recognized It is felt by some that 
this hormone causes the maturation of a folhcle, ovulation, 
and a corpus luteum formabon and thus the absence of manj 
active folhcles and corpora lutea in the ovary after treatment 
IS explained In other words, a single foUicle matures as it 
should and a normal rhythm is brought about The sugges- 
tion of a bleedmg factor bemg responsible is difficult to ac 
cept. It IS certainly true that m many instances the use of 
pregnancy unne prolan advocated by the commeraal houses 
and in the doses recommended by them does cause cessation 
of bleeding and a return to normal Its use is advised but 
the exact nature of the physiology is not known 

The use of real antenor pituitary prolan seems more 
sensible, it may cause the development of folhcles and when 
ovulation follows the cycle returns to normal Enough clinical 
expenence has not been had to state that this is the best 
method of treatment but it certamly should be considered and 
Its use IS definitely justifiable Overtreatment might be dan 
gerous because of overstimulation of folhcles 

It IS conceivable that the use of both pituitary prolan and 
pregnancy unne prolan in sequence might be of value The 
first to cause folhcle formation and the second to aid in con 
timimg the folhcle on to proper lutemizatlon 

Deliberate rupture of such a persistent folhcle would be 
sound treatment, for interruption of this “middle man” would 
take pressure off both the pituitary and the end organ, the 
endometnum Such treatment would be heroic and ffithough 
it has been accomplished without disaster to the patient with 
a cessation of bleeding, it is certamly not advocated 

There are other types of bleeding of functional type and 
these wiU be mentioned bnefly At the bme of ovulation at 
the midmenstrual pomt there b a great congestion of the 
endometnum and when the estnn level drops, as it does at 
ovulation, the spilling over of a small amount of blood is often 
noted This is a normal process and needs no treatment. 
The type of bleeding with a bimonthly rhythm is due to 



1462 


JOE VINCENT MEIGS 


too frequent ovulation and the exact reason for it is not clear 
Too many corpora lutea are found in the ovaries of such 
patients and though the cycles are too frequent they are nearly 
normal m character Inhibition of the pituitary by the use 
of estrm might help such a condition, and the use of pregnancy 
urme prolan has been proved of value 

THE MENOPAUSE 

The treatment of the menopause is one of the triumphs 
of female sex hormonology At the menopause, whether arti- 
fiaal or natural, certain defimte findings are present in the 
unne and blood There is a fall m estrm to zero and an in- 
crease m the antenor pitmtary hormone, prolan A Hot 
flashes and nervous phenomena follow ovarian exclusion and 
they may be extremely severe or mild Large numbers of hot 
flashes cause sleepless mghts and great embarrassment in the 
presence of friends To aid such conditions many advocate 
the use of bromides and luminal and to a certain extent they 
are successful The use of estrm, however, either subcutane- 
ously or by mouth, is miraculous and the well-being of the 
patient as weU as a great reduction m the number of flashes 
occurs almost as soon as treatment is started The treatment 
must be kept up, however, for an mdefimte penod of time, as 
it IS not accumulative Slowly the patient finds the correct 
dose that makes her comfortable and her rehef is great When 
treatmg the menopause with estrm the appearance of estrm 
in the urme is not the most important finding m the successful 
cases Drop m the level of prolan m the urme is greater evi- 
dence of successful treatment 

The dosage should be from 200 I U daily to 6000 I XJ 
daily, by mouth, and from 1000 I U to 50,000 I U sub- 
cutaneously one to three times per week The dosage must 
be worked out for the individual patient but with persistence 
nearly aU women suffermg from the menopause can be nearly 
completely reheved 


THE HORMONES 

The sex hormone of the anterior pituitary gland (prolan) 
may be purchased as gyantnn and prephysin The ovarian 
hormone estrm is for sale under various names — theelin, 
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theelol, emmenin, amniotin, progynon, progynon B, foBiciBin, 
menformon and sistomensin The ovarian hormone progestin 
can be purchased under the name of corlutm and proluton 
Pregnancy urine prolan (not to be confused with the anterior 
pituitary hormone prolan) can be purchased as antophysin, 
antmtrm S, foUutem and A P L With this ammumtion we 
should be able to approach any physiologic upset m the fe- 
male genital tracL Unfortunately all the commercial hormones 


-PROLAN- 



Flfi 170 — ^The two types of prolan The tnUrior pituitary prolan Is a 
ittmulator of folUde formation, it causes ovulation and later corpus luteuro 
formation occurs Pregnancy urine proUn is In dispute. It probably causes 
tbe maturation of a fairly wetl-devcloped follicle and causes ovulation and 
lutdnialion On the other hand many say that it only causes atresia of 
rollicks and theca lutefaltnUon and fafls to develop tmy activity In the ovary 
at bQ Thtse questions must be settled by further Investigation. 

do not work on humans as they do in the laboratory There 
ate however certain effects that are of great importance and 
we can reason our form of treatment from this knowledge 
The antenor pituitary sex hormone prolan contairang as it 
does a moderate amount of the luteinizing factor should be 
able to cause follicle growth and it is reported as doing so 
m the human It may only carry the follide on to full develop- 
ment and not through to ovulation but sometimes this occurs 
also If this IS true the cases of pituitary failure can be sub- 
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stituted for and the ovary made to go through its proper cycle, 
thus cases of pitmtary amenorrhea should be helped and suc- 
cessful results have been reported In cases of menorrhagia 
where a follicle cyst has been persistent it should be pos- 
sible to create new folhcles one of which might go on to 
proper ovulation thus relieving certain cases of abnormal 
bleedmg 

Estnn IS reported as developmg the uterus, as causing 
hyperplasia of the endometnum, as developmg the breast, as 
changmg the vaginal epithehum of children to adult type, and 

— ESTR1M — 



Fig 171 — Estnn, and by this is meant any of the chemical fonns of 
cstrogemc honnones, has various activities These are diagrammatically illus- 
trated It IS possible that some of these will be proved untrue but for the 
present the above diagram gives a workmg scheme 

as stoppmg hot flashes Estnn by its inhibitmg effect on the 
antenor pitmtary sex hormone should shut this hormone off 
and prevent the formation of more estrm in the patient’s 
ovary If this is possible then by judiaous use of it and 
omittmg it at the proper time a shortage of estnn can be 
brought about before the menstrual penod As estrm causes 
growth of breast epithehum, as it causes premenstrual feel- 
mgs or mohrmna, and as it sensitizes the utenne smooth 
muscle to the ox}doac prmaple of the postenor pitmtary, if 
it can be rehed upon to check pitmtary secretion, it should be 
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able to relieve painful breasts, lactating breasts, molimina, and 
dysmenorrhea The methods ol using it are descnbed else 
where m this paper 

Progestin is an unknown quantity at present but if it acts 
as a neutrahzer to estnn and if cstrm causes the irritability 
of the utenne musculature it should be of value in dysmenor- 
rhea (to prevent cramps), in habitual abortion by preventing 
irritabon of the uterme musculature and should aid proper 
deaduation and nidation There is some reason to believe it 
IS of help in these conditions If metropathia hemorrhagica 



Fig 172— The action of progestin from the corptis lutenm is ditgmn 
mttlcally dustratecL With this bonnone available for use In clinics and prac 
ticc many of the above actions can bo proved or disproved 


Is due to conDnuous estrin production with proliferative endo- 
metnum perhaps the use of progestin to change the endo- 
metnum to the secretory phase might change the whole picture 
of this endocrine entity It is considered the hormone that 
suppresses menstruation and that withdrawal of it is necessary 
for menstruation to commence 

The so-called “anterior” pituitary luteinizing hormone or 
pregnancy unne prolan is now an unknown factor It was 
considered that it caused luteinization in the folJicIes of the 
ovary and hence changed the endometrium from the estnn 
phase to (he secretory phase but both of these virtues are 
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denied it It is now looked upon as acting upon the ovary 
in a dampening way, causing atresia of the follicles and thus 
not allowing proper development It apparently does cause 
theca luteinization but as normal luteinization is supposed to 
be due to changes m the granulosal cells and not in liieca cells 
it IS difficult to understand its value, perhaps theca luteimza- 
tion may be as important as granulosal luteinization but this 
IS not known as yet Pregnancy unne prolan does help ab- 
normal uterme bleeding, it checks the bleeding and occasion- 
ally changes are found in the endometrium accompanjnng the 
cessation of flow Sometimes one looks for secretory phases 
in vain, but as the bleeding is checked by it, all sorts of bleed- 
ing factors are h5qDOthesized This hormone has a definite 
use m uterine bleedmg of the functional type 

Thus as far as the therapeutics of female endocrinology is 
concerned we are not paupers and in the future there is no 
doubt but that more knowledge will be added and many of the 
functional disorders will be classified and properly treated 
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RECENT ADVANCES IN THE TREATMENT OF HAY FEVER 
AND ASTHMA 

HTTRODDCnON 

Hay fever and asthma can be considered jointly under 
one heading, because fundamentally they represent dis 
turbances of a similar nature, one in the nose, the other in 
the bronchi 

IVhen these two conditions coexist they may be due to 
the same provocative cause, as noted for instance, m pollen- 
sensitive pabents in whom hay fever and asthma are often 
provoked by the same pollen, or on the other hand, they may 
be due to diverse exciting causes Thus, a patient may have 
hay fever due to ragiveed and asthma due to the ingestion of 
eggs Such specificity in the exciting cause of tlie reaction 
and such selectivity in the site of reaction, are characteristic 
of the phenomena of human hyperscnsitiveness , and it is this 
hypersensitiveness which in the past has paraded under such 
diverse nomenclatures as “diathesis,” “disposition,” “idiosyn 
crasy,” etc , and which has more recently been popularized 
under its newest adaptation, the term “allergy,” that con 
stitutes the fundamental disturbance of which asthma and 
hay fever are but clinical expressions 

Were we able to correct the fundamental disturbance which 
permits of the establishment of the hypersensitive state in man 
and its dependent clinical manifestations, the subject of treat- 
ment would be easily dismissed in but few lines But since this 
fundamental disturbance is an inherited and integral part of 
the cellular structure of the body and since all chemical, 
metabolic and endocrine studies have so far faded to reveal 
its nature, we must accept it as a fixed and unalterable con 
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dition and concentrate on those measures which tend to influ- 
ence the h5^ersensitive state chnically This can be accom- 
plished to a greater or lesser extent m the following ways 
by reheving s3miptonis, by disposing of exciting factors, and 
by modifymg the reactivity of the patient’s tissues Whatever 
advances have been made in the treatment of hay fever and 
asthma are directly related to the mtelhgent apphcation of 
these measures This m turn rests upon a clear understand- 
ing of the nature and mechamsm of hay fever and asthma, 
and above all upon a correct diagnosis Hence it is necessary, 
m the course of our discussion, to dwell upon these phases, 
even at the nsk of digression 

DIAGNOSIS* 

If the patient happens to be seen in the attack, the diagno- 
sis of hay fever or asthma is self-evident The charactenstic 
spasmodic sneezing of the former and the audible spasmodic 
wheezmg of the latter, readily suggest the nature of the ail- 
ment Certain differential possibilities, however, must be 
borne in mmd Hay fever may be simulated by the common 
cold, by a foreign body in the nose and by polypoid degenera- 
tion of the nasal mucosa, m all of which, sneezing, nasal stuffi- 
ness and rhmorrhea may be present These conditions, 
however, lack the itchy nose, palate, and eyes, which are so 
characteristic of vasomotor rhimtis and the stnct seasonal m- 
cidence of symptoms when pollens are the causative agents 

Asthma must be differentiated from a number of other 
conditions which are accompanied by contmuous or mterrmt- 
tent attacks of dyspnea The nocturnal dyspnea of the fail- 
ing heart is characterized by a history of progressive short- 
ness of breath, by evidence of congestion m one or both bases 
and by the patient’s favorable response to digitahs and mor- 
phme The asthmatoid breathmg which often accompames 
acute coronary thrombosis comes m the wake of an acute 
angmal pam, a s5Tnptom foragn to the asthmatic state The 
stertorous and labored breathmg, caused by a foreign body in 
the bronchi is differentiated from true asthma by its sudden 
onset and occurrence in a previously well patient, usually a 

♦The term “hay fever” is used interchangeably with vasomotor rhinitis, 
for the former is merely a special vanety of the latter 
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child The dyspnea that may accompany an enlarged thymus, 
an aortic aneurism, a pleuntic or pericardial effusion or pres- 
sure upon bronchi from mediasUnal tumors, is different from 
the spasmodic breathing of true asthma, with its prolonged 
expiratory phase, the scattered thonchi in the chest, the ele- 
vated shoulders, fulness in the neck and dependent position 
which the patient assumes to faabtate respiration And yet 
bronchial asthma may coexist with myocardial disease, coro- 
nary sclerosis and all other conditions enumerated above In 
such instances treatment must be directed toward the amebora- 
tion of the coexistmg conditions as well, lest our attempt to 
treat the asthma may fail 

When seen between the attacks, m a symptom free period, 
the situabon is somewhat differenL Here the history of the 
case is vital The foUowmg pomts, when ehclted, will en 
hance the possibility of a correct diagnosis 

1 The spasmodic nature of the attack with freedom of 
symptoms m the mtenm, especially so m the early cases In 
the chrome type, symptoms in a milder form may persist 
throughout 

2 A tendency to penodiaty, the attacks occumng some- 
times either spring or fall, or sometimes on week-ends, or 
during the catamenia in the female, or only dunng the early 
morning hours 

3 An madence in the patient of other manifestations of 
allergy, such as, eczema, urticana, migraine 

4 A family history of allergy 

The physical examination during a symptom free period is 
not helpful, but a high eosmophile count wiU emphasize the 
probability of an existing hypersensitiveness — the fifth char- 
acteristic of the allergic state ' 

tVhUe such data, when obtamed, are strongly suggestive 
of the nature of the disease, there is another phase to be con 
sidered m the diagnosis, viz the “exating factor ” 

Reference has already been made to the hereditary nature 
of the fundamental disturbances which permits of the estab- 
lishment of sensitization in man The acquisition, however 
of the speafic sensitivity is not governed by heredity, but by 
the mere chance of exposure to a variety of substances which 
when inhaled or ingested, tend to sensitize the susceptible in’ 
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dividual Subsequent exposure to the specific substance may 
result m asthma or hay fever Hence the history of the 
case must also deal with the influence of occupation, loca- 
tion, environment and seasonal variations on the patient’s 
symptoms Examples of these are to be found m bakers 
who are sensitive to flour, in grooms who are sensitive to horse 
dander, in druggists who sneeze or wheeze from the mhalation 
of lycopodium or acaaa, in the hay fevente who suffers only 
dunng the polhnation season and in the travehng man who 
loses his S3Tnptoms when he sleeps away from home, thus es- 
caping from some environmental dust In other cases the 
exatmg factor is not so obvious and here an exhaustive sur- 
vey of the case, which may be completed only durmg several 
visits and only with the cooperation of an observing patient, 
is most important A few examples will be illustrative 

Case L — A thirty-five-year-old woman residing some 60 miles out of town 
came m wth a history of seasonal “hay fever” and asthma of several years’ 
duration, lasting from June to the end of September The history was sugges- 
tive of pollen disease, smce her symptoms concurred wnth the pollination period 
of grasses and ragweed (N E states) Skm tests with all the mdicated 
IJollens proved negative On further questiomng it was discovered that the 
second floor of her house, which was not occupied during the wunter, was 
used for the accommodation of tourists during the summer months Her 
symptoms began the early part of June, as soon as she started cleaning the 
upper floor, and ceased about the end of September, when the influx of 
tourists ceased and the upper floor was closed agam On a subsequent visit 
tests were done with extracts from samples of floor dust and bedding from 
the upper floor and huge reactions were obtamed to most of them By avoid- 
mg the upper floor, this patient remamed symptom-free throughout the past 
summer In this case wathout a history, the causative agent would have been 
missed and treatment, therefore, unsatisfactory 

Case H . — A farmer, aged twenty-eight, came m complaining of perennial 
asthma with aggravation of symptoms from the middle of August to frost. He 
knew he was “sensitive to horses” but his asthma persisted even when some dis- 
tance away from the stable Skm tests were positive for horse dander and also 
for ragweM The latter probably accounted for the aggravation of his symp- 
toms dunng the fall On further questionmg it was discovered that his 
asthma was also worse whenever he fed the cows Slun tests with cow dander 
were negative but he gave a stnkmg reaction to an extract of cow fodder 
He then remarked that w'henever he spilled the fodder out of the bag he w ould 
choke up badly, but he attributed this aggravation of symptoms to effort 
Anj other effort, however, failed to aggravate his asthma to the same extent 
He has avoided contact wuth cow fodder and his asthma has unproved smce 
Here agam, no progress could have been made without a complete history 

Case nr. — A girl of seventeen was brought m because of perennial “hay 
fever” of one year’s duration Skm tests with the most hkely offendmg proteins 
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were negative On further questioning vie learned that the patient moved to her 
present residence some eighteen months ago In back of her house was a leather 
finishing estabhahment where in the process of shaving or “skiving’ a lot of 
leather dust was created- The landlord who lived on the lower floor of the 
house i\'as also the owner of the leather shop and invariably upon return 
home from work, would shake his dotho In the corridor thus disseminating 
the leather dust throughout the house- At my request, a sample of the leather 
dust was brought in and extracted but when tested on the patients sUn it 
failed to produce a reaction Intranasal testa were then resorted to and when 
a pledget of cotton soaked In the leather extract was inserted into the patient a 
nose, her “hay fever" was reproduced within ten minutes. None of the con 
trob gave evidence of any such reaction Subsequently the patient remembered 
that on a prolonged visit to her unde some 40 miles away she was symptom 
free and that upon return home her symptoms rtoirr^ Needless to say 
that the history alone led to a correct dhgnosb, which, after all. Is the back 
bone of successful treatment 

When we consider the countless substances to which one is 
exposed m his daily hfe at home and occupation, and that 
each substance under suitable conditions can become a sensi- 
tizer, one appreciates the difficulty of “spotting” every pos- 
sible exating factor Fortunately, however, expenence has 
taught us that m the majonty of cases the exating cause of 
the disease is to be found in the patient’s immediate environ- 
ment and m his usual dietary and wlthm this sphere our efforts 
should be expanded, always of course, beanng m mind broader 
and more distant possibilities While the search for the ex- 
ating factor is often determined through the history of the 
case alone, in many instances it may be faalitated by the 
application of the protein sensitization tests 

TESTS FOR HYPERSEHSITIVENESS 

The Direct Method.’— The mechanism of the “protein” 
sensitization test is based upon the reaction which takes place 
when the specific substance or allergen meets its correspond- 
ing specific antibody or reagm In the case of hay fever or 
asthma, a similar reaction takes place in the nasal or bronchial 
mucosa, where it causes edema, and m the smooth muscles of 
the bronchi, which are thrown mto spasm The most logical 
method, therefore, of testing for hypersensitiveness, would 
consist of bringing the suspected substance, or an extract of 
It, m direct contact with the sensitized tissue, and the result- 
ing reaction observed This is exactly what was done in the 
leather-sensitive case described above. There are several dis 
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advantages, however, attached to this direct method of test- 
ing 

1 The technic is difficult, espeaally when it comes to in- 
troduce the suspected substance into the bronchial tree 

2 One IS never certain of the extent of the patient’s toler- 
ance for the specific substance and an overdose instilled into 
the bronchi may result m a severe reaction, even to the point of 
endangenng hfe 

3 Not more than one or two tests can be done durmg a 
single visit 

And yet the direct method of testmg proves useful when no 
reactions to the suspected substance can be obtained by any 
other methods To illustrate further 


Case IV — ^Miss S D has had a persistent cough accompanied by tight- 
ness m the chest, of about one year’s duration The history suggested hypcr- 
sensitiveness as the basis for her trouble Skin tests with the routme protems 
were negative Further questioning indicated that orns powder might have 
been the important offender This the patient was loath to beheve, espieaally 
m the absence of a positive skin reaction to orris I then asked her to lend 
me her powder compact and submitted myself to the mhalation of a thick 
powder dust created by shaking the puff Miss D , impressed by the harmless- 
ness of the procedure, submitted herself to a similar exposure with the result 
that a most distressmg attack of cough and asthma followed within a few 
minutes The patient, convmced of the effect of powder on her bronchial 
tree, has given up its use and was “cured ’’ (How simple the treatment can 
be at times I) 


Such a procedure, though drastic, is often needed to prove 
the point What is true of orris powder is also true of most 
any sensitizing substance which can be instilled or msufilated 
into the patient’s nose or bronchial tree Fortunately, the 
direct method of testing is not often mdicated 

The Skin Test is usually satisfactory In most instances 
the patient’s skin is involved in the process of sensitization, so 
that when the suspected protem, m solution, is apphed to the 
scarified skin, a local reaction occurs with whealrng, erythema 
and itching, thus resultmg in the so-called “positive” scratch 
test 

When IS a skin test positive? Generally a skin test is 
positive only m relation to other negative tests A wheal of 
from 3 to 5 mm with a surrounding erythema of 8 to 10 mm 
is positive if all other tested sites fail to react at all On the 
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Other hand, if one or two substances produce a wheal of 10 
to IS mm with a surroundmg erythema of 20 to 40 mm, 
the smaller reactions are only suggestive Finally, the skin 
may be irritable and all tests, includmg the sahne control, 
may react In such case they are all negative 

Of late this protein skin test has been widely exploited, 
without due regard to the fact that a positive skm reacbon 
13 not always mdicabve of the cause of the pabent’s trouble, 
while at the same tune some other nonreacbng protein may be 
at fault Recent studies’ have indicated that in asthma 40 
per cent of the skin reacbng proteins and m perennial hay fever 
(or vasomotor rhinitis) only 2S per cent are accountable for 
the pabent's symptoms In seasonal hay fever, the posibve 
skin reacbons are accurate in close to 100 per cent These 
observations should discourage one from laymg too much 
stress on the skm test alone, but rather utfllze it as an adjunct 
m determining the speafic cause of the patient’s symptoms 
When by the simple scratch method we fail to obtam a 
posibve reacbon to the suspected substance, we may resort 
to the more dehcate tntradermal method oj testing This is 
done by injecbng the specific extract* in suitable quanbty 
and concentration between the layers of the pabent’s skin 
When positive, a characterisbc local reacbon with wheahng 
and er^ema occurs While the mtradermal method of test- 
ing 13 more “sensibve” than the scratch method, it is also more 
irritable to the skm and may be producbve of many false 
reacbons Hence its use should be hnuted to those cases whose 
“scratch tests” are negabve 

Inadentally, a pracbcal and simple method of skin tesbng 
consists of soalung the suspected agent m decinormal sodium 
hydroxide and applymg it, m toto, to the pabent’s scarified 
skin, preferably on the back ’ Posibve reactions may thus be 
obtamed to a variety of environmental substances, such as rug 
dust, stuffings from beddmg, furniture, etc., and subsequently 
theu: cllmcal importance detennmed 

The ophthalmic test,” the passive transfer of Prausnitz and 
Kustner,' the Leucopenic index of Vaughan” and the homely 
method of trial and error, are addibonal tests for hypersensl- 

‘Proltln cilracu for blrndmnal UK My bt oblatocd from tevcnl bio- 
logkil bouses 
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tiveness Eliramation diets will be referred to again, but space 
does not permit the discussion of other tests in detail 

The question often arises as to how many proteins should 
a patient be tested withP^*" The commercial houses put out 
over 400 protein extracts, altogether too many for the average 
case And yet, when one considers the countless substances 
to which a patient may become sensitized, 400 are too few 
Hence, the question should be put what protems should a 
patient be tested with? The answer to this is m the history of 
the case Take an account of the patient’s occupation, home 
environment, dietary and the season when his S3miptoms occur, 
and then test him with the indicated protems Sixty to 80 
food substances more than cover the average dietary But if 
the history bungs out the patient’s fondness for duck eggs 
and turtle soup, test him also with these two foods Tests 
with 10 to 15 household allergens are ample for the average 
case, but if the patient happens to be a chemist and gets his 
attacks only when in the laboratory, test him with all the 
chemicals to which he is exposed In pollen sensitive cases, 
skm tests should be done with the prevaihng pollens of a 
given locahty, a famihanty with which is essential Generally, 
one IS to remember that the trees pollmate m the spnng of 
the year (March to June), the grasses durmg the summer 
months (June and July) and the weeds during the fall (August 
and September) 

OTHER ETIOLOGIC CONSEDERATIONS 

Whde m the mam hay fever and asthma may be looked 
upon as mamfestations of human hypersensitiveness, there are 
instances where such a background cannot be demonstrated 
Here a farmly history of allergy may be lacking and skm 
tests may all be negative The symptoms are generally refer- 
able to some reflex irntation or to mfection Reflex asthma 
may be produced through irntation of the sphenopalatme 
ganghon (asthmogemc area) m the nose or through a pan 
sinusitis or through stimulation of the vagus through any of 
its numerous branches, such as cardiac or mtestmal It is 
generally accepted, however, that reflex symptoms occur only 

* Sec Appendix I 
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in such mdividuals in whom hay fever or asthma has been 
previously estabhshed through some specific cause 

The rfile of infection m the causation of hay fever and 
asthma is important though its modus operandi is speculative 
Some observers uphold the view that infecUve vasomotor 
rhmitis and mfective asthma’ are distmct chmcal enUUes 
wherem bacteria first act as sensitizers and subsequently upon 
remfection, as exciting allergenes Others inamtain that bac- 
tenal infecUons lower the threshold of the patient’s tolerance 
for some eirtnnsic allergen which only then becomes operative 
and provokes symptoms Chmcal examples which uphold the 
latter view are numerous Thus a cat-sensitive patient may 
be free of symptoms except in the course of a cold, when 
asthma would set in A similar cold, in the absence of the 
cat, does not provoke any asthma Here mfection acts as a 
nonspecific or as an intermediary cause, which, nevertheless, 
must be reckoned with senously, for it stresses the miportance 
of mtermediary factors in the causation of respuratory allergy 
in general Anything that upsets the patient’s physical or 
mental equilibnum may act as such an agent On these 
grounds it is thought that such diverse causes as indigestion, 
pregnancy, fatigue, constipation, endocnne and metabohc dis 
turbances and even emotional strain, may provoke character- 
istic symptoms of hay fever or asthma in the susceptible indi- 
vidual Once a relationship has been established between 
fatigue and asthma, constipation and asthma, colds and 
asthma, etc , the symptoms may recur either through a toxic 
irritation of the neuroarculatory system or on the basis of 
conditioned reflexes,® unless the cham of continmty is broken. 
Aside from the fact that mtermediary agents are capable of 
provoking symptoms, they often become real comphcations 
of hay fever and asthma Especially is this true of infection 
WTiether bacterial mfection acts as a direct specific cause or 
as an mdirect mtermediary cause, sooner or later it tends to 
dominate the picture in the form of chrome smusiUs, bron 
chins or bronchiectasis As a result of chronic mfection, defi- 
nite and irreversible tissue changes take place in the nose or 
bronchi, so that symptoms may contmue even though the pri 
mary eiaUng cause has been ehmmated Most obvious are 
these changes m the chronic asthmaUcs, where advanced 
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emphysema and secondary cardiac comphcations dominate the 
picture This group of patients taxes the mgenmty of all 
of us and contnbutes considerably to our failures 

TREATMENT 

As pomted out in the introduction to this communication, 
our aim m the treatment of hay fever and asthma is to modify 
the hypersensitive state chmcally We shall now consider the 
various measures by which this can be accomphshed 

Relief of Sjonptoms — ^The most important remedy at our 
disposal IS adrenahn It is a sympathetic stimulator and tends 
to produce vasoconstriction and to overcome bronchial spasm 
Three to 8 numms mjected subcutaneously or 1 to 2 mimms, 
intradermaUy, will reheve asthma of average severity and wiU 
influence favorably an attack of hay fever If no rehef fol- 
lows, the dose may be repeated within twenty to thirty minutes 
When no response follows repeated subcutaneous doses of 
adrenahn, the needle may be inserted mto the cubital vem 
and kept there while 1 mimm of adrenalm chlonde 1 1000 
dilution is mjected directly into the arculation at three to five 
rmnute mtervals, until rehef is obtained This may be followed 
by K 2 gram of morphine sulphate or a correspondmg dose of 
pantopon, to secure mental relaxation and a prolonged effect 
of adrenalm While large doses of morphine are contra- 
mdicated m asthma because of their depressant effect on the 
respiratory center, small doses (K 2 or Mb gram) are m- 
dispensable and where all other measures fail, morphme sul- 
phate, judiaously used, is often the remedy of choice Not 
infrequently h 5 ^ersensitiveness to morphme exists and this is 
the one senous contramdication to its use Whereas an at- 
tack of hay fever can always be relieved with the aid of 
adrenahn, ephedrme, morphine and atrophme, asthma occa- 
sionally becomes mtractable and may persist m spite of aU ef- 
forts at relief Such cases, though infrequent m occurrence, are 
so important and trying that at a recent meetmg of the Society 
for the Study of Asthma and Alhed Conditions, the manage- 
ment of intractable asthma® was freely discussed from the 
floor The followmg measures were suggested as worthy of 
trial in any individual case 
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1 Phenobarbital sodium, 2 grains, subcutaneously 

2 Subcutaneous normal salme (in a case of mtractable 
asthma with persistent vomiting) 

3 Colomc administration of ether in oil (patient in col 
lapse) 

4 Sedation in addition to adrenalin 

5 Oxygen tent 

6 Soium amytal, intravenously 

7 Caffane sodium benzoate, subcutaneously in VA gram 
ampules, every fifteen inmutes for 3 to 4 doses, or caffeine 
atrate, 5 to 7 gram doses by mouth 

8 Apomorphine, Mjo gram with 1 to 2 grams of codeine 
and 8 to 10 mimms of adrenalm made up together and one 
third of this administered every five to ten minutes 

9 Sodium iodide (31 grains) mtravenously 

10 Morphme and atropme 

11 Two to 3 ounces of whiskey several tunes a day if 
needed 
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mixture consisting of three parts of adrenahn and one part 
glycenn, altogether 2 cc when injected subcutaneously (with 
a 1% inch 25 gauge needle) wiU give a less rapid but more 
prolonged adrenahn effect (The addition of % of 1 per cent 
nupercain reheves the pain caused by the injection of glycerm- 
adrenalin) In fact, I have often given 1 or 2 mimms of 
adrenahn intracutaneously for immediate relief and followed 
this by 2 cc of glycerm-adrenahn for its prolonged effect The 
chief disadvantage of this method lies in the painful local im- 
tation produced by the glycenn fraction 

The inhalation of adrenalin chloride 1 100 concentration 
for the rehef of an asthmatic attack has recently been de- 
scnbed by Rowe The author recommends a specially con- 
structed whole glass nebuhzer for this purpose * A very 
gratifying feature of this method is that the patients obtain 
rehef without the immediate aid of a physician and without 
the use of a hypodermic needle and long before the full physi- 
ologic effect of adrenalin on the arculation, such as tremor, 
palpitation and pallor, becomes evident 

Epliedrme — This drug is quite similar to adrenahn in 
its ph 3 ^iologic effect, though slower m action It is effective 
when given orally in % or % grain doses When used alone 
or in conjunction with potassium iodide it is of greatest bene- 
fit in the subacute tjqie of asthma A dose of ephedrine taken 
in time will often abort a threatening attack In hay fever, 
ephedrme is useful when taken orally or apphed locally in 
the form of a spray or jelly Ephednne when taken mtemally 
may cause restlessness, tremor, sleeplessness and occasionally 
painful unnation in the male These effects may be partly 
overcome by combining ephedrme with some sedative 
Ephetomn,^’’ a S 5 mthetic ephedrine preparation, is said to be 
less toxic, though fuUy as efficient A volatile s}mthetic 
ephednne preparation marketed as Benzedrine Inhalant will 
often palliate an attack of sneezmg, though it is ineffective in 
asthma 

Hypertension, when it occurs in asthma, is no contraindica- 
tion to the use of either adrenahn or ephedrme In fact, with 
the relaxation of bronchospasm, the blood pressure tends to 
fall 

* The atomizer may be obtained from the Peralta Hospital, Oakland, Cahf 
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Of the older remedies which still maintain their tradiDonal 
importance m the treatment of asthmaj are stramomimij 
chiefly m the form of asthma powder, and the iodides tVliile 
the former is used mainly in abortmg an acute attack of 
asthma, the latter are more useful m the subacute or chronic 
stages The acDon of iodide is probably systemic as well as 
local on the bronchial mucosa. Ten mi nim s of the standard 
solution of potassium or sodium iodide will ease expectora- 
Don and reduce dyspnea in a great raa 3 onty of cases A1 
though the iodides are readdy absorbed through the mtestinal 
tract, they sometimes exert a more beneficial and more rapid 
effect when administered intravenously For this purpose 
sodium iodide m 2 Gm doses (20 cc. ampule) is available 
commercially One, two or even three ampules may be ad- 
ministered within twenty-four hours m stubborn cases 

IVhen the acute attack is over the paDent may become 
either entirely symptom free and need no further treatment or 
the presence of chrome bronchial or smus difficulty may become 
evident. In either case an exhaustive physical examination 
mcluding rhinologic, cytologic, roentgenologic and unnary 
studies are important An existing pansinusitis, whether it 
compheates hay fever or asthma, nee^ surgical mterference 
The prinaple underlying such treatment is the removal of 
diseased tissue and the establishment of ample drainage In 
no way, however, must such treatment be aimed at the rehef 
of the underlymg disturbance, althougli incidentally, the pa- 
tient’s outlook for an “ulDroate cure" is better m the pres 
ence of healthy nasal chambers In this regard, Weille’s 
studies” are interesting Out of a group of 40 asthmatics 
operated on for pansmusitis, only 12 per cent have had com- 
plete rehef of symptoms for variable periods of Dme 

I Ray exammation of the chest will exclude a coe.xistmg 
tuberculosis, large tracheobronchial glands, pleural effusions, 
pulmonary tumors, foreign bodies in the bronchi, all of which 
may tend to complicate the asthmatic state Most important 
of all are bronchiectasis and atelectasis, which constitute the 
most common and most serious complications of asthma The 
former is due to bacterial infection, which thnves well m the 
poorly aerated peripheral bronchial bed, while the latter is due 
to the plugging of a bronchus with thick mucous secretions 
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causing collapse of the corresponding portion of the lung On 
reexamining patients with chrome asthma, one often notes 
an absence of breath sounds over a given lung area, which 
may “clear” suddenly after a coughmg spell or within twenty- 
four hours At the same time another portion of the lung 
may become atelectatic 

For the rehef of bronchiectasis compheatmg asthma, pos- 
tural drainage is the measure of choice The patient leans 
over the bed, his hands reachmg the floor, and forces himself 
to cough for a penod of three to five minutes The procedure 
should be repeated two or three times a day and contmued for 
months While “cure” is out of the question, rehef of symp- 
toms with diminution m the amount of sputum are common 
following this procedure Ammonium chlonde, T I D m 3 
gram doses, '^1 help to hqmfy the sputum Recently^ 
postural drainage has been suggested in all asthmatic patients 
on the basis of relieving the “accompanying bronchial and 
pulmonary exudate ” 

For atelectasis, the treatment of choice is removal of the 
plug of mucus through a bronchoscope This procedure, 
though unpleasant for the patient, is not dangerous, and is 
often extremely helpful Such treatment, however, should 
not be used promiscuously The patients should be carefully 
selected and at the same time should be subjected to a bron- 
chography with hpiodol for further diagnostic details In fact, 
repeated hpiodol instillations without bronchoscopic drainage 
have been suggested as a therapeutic measure in infected 
asthma This is not, however, an accepted method of treat- 
ment 

Cytologic and urmary examinations may divulge a co- 
existing blood dyscrasia or a kidney affection, the correction 
of which wiU enhance the possibflity for better results in the 
management of asthma or hay fever 

The status of the “heart m asthma”^® is stiU clouded with 
uncertainty Logically, the nght chamber should suffer be- 
cause of the increased resistance to the pulmonary arculation 
m asthma and its frequent concormtant emphysema a:-Ray 
and electrocardiographic studies, however, fail to substantiate 
such an assumption As to dyspnea on effort, the most im- 
portant s5miptom of cardiac embarrassment, this is so obscured 
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by the pulmoDary dyspnea incident to the asthinatic state, that 
the two cannot be differentiated And yet, a daily dose of 
I’A to 3 grams of digitalis m the older patient with asthma, 
with feeble and rapid pulse, may be of some benefit Cardiac 
irregularities, when they occur, must be treated without regard 
to the coexisting asthma 

The Treatment of the Exciting Cause —The next step 
in the treatment of hay fever and asthma is concerned with 
an allergic survey of the patient Reference has already been 
made to the importance of the history in determining the 
nature of the excitmg factor In this regard, the patient’s 
environment, occupation and dietary have been particularly 
stressed as the most common sources of trouble A critical 
analysis of the skin test has been briefly presented When 
neither the history of the case nor the skin tests prove helpful 
m determining the nature of the exating factor, the follow 
mg measures may be resorted to both for diagnostic and 
therapeutic purposes 

1 Change of Environment ' — To this end, hospitalization 
is the procedure of choice. In the absence of such faalities, a 
change to a friend's or relative’s home for a week or two may 
be helpful Sometimes a change to a different bedroom, ever 
in the same house, may bnng about gratifying results Re 
bef thus obtained points to the environment as the source 0: 
trouble Upon reentering his home, however, the patient’i 
symptoms may recur Hence a systematic course of “allergii 
cleanliness” should be instituted before allowing the patient ti 
reenter his old habitation 

2 Allergic Cleanbnees — Allergic cleanlmess differs fron 
general “household deanliness” in that the latter 13 directei 
toward the removal of dust, while the former is aimed at th 
elimination of its source Experience has taught us that bed 
ding, overstuffed furniture and rugs are the most commo 
sources of active household allergens Hence the mattresse 
and pillows should be either changed or encased in rubberizee 
dust impermeable doth, while comlorters should be substitute 
by freshly washed blankets Recently a bquid nibbi 
(Vultei*)’* has been suggested as an effident agent for pri 
lectmg pillow and mattress against dust emanation A coaffs 

•Volta ChOTtal Comply 660 Moln Str«t, Cmbridct Mta«hu*lo. 
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of Vultex IS applied with an ordinary brush and allowed to dry 
overnight This seals the bedding and makes it dust proof 
Rugs and overstuffed furniture should be removed from the 
patient’s bedroom Closets are dust collectors, hence they 
should be whitewashed and only freshly cleansed clothmg be 
kept there Furnace registers are apt to bring in a good 
amoimt of cellar dust, hence they should be covered with mus- 
lin, which acts as a partial filter Perfumes, powders, disin- 
fectants, deodorants, moth-kilhng spra}^, are common of- 
fenders and should not be permitted in the patient’s room 
Whatever is washable, such as curtams, draperies, bedspreads, 
may be left in the room with impumty 

The hving room furmture, next m importance, as a dust 
producer, cannot be handled with the same ease as the bed- 
ding Efforts should be made to obtain samples of stuSing 
from the divan, chairs, rugs, etc , and each sample should be 
soaked in decinormal sodium hydroxide and tested on the 
patient’s skin In the presence of a positive reaction, the 
stuffing should be changed or the furmture ehminated When 
this IS impossible, the patient should remain in his own room 
for comfort Sun parlor furniture and overstaffed scatter 
chairs are all possible sources of trouble and should be handled 
in like manner 

The kitchen is usually least troublesome of all rooms, ex- 
cept for the presence of dusting powders and baking powders, 
which may be offensive to the patient Usually, however, 
the patient is conscious of the ill effects of such products and 
tnes to avoid them A mouth and nose mask, consisting of 
10 layers of gauze and worn while dusting or washing, will act 
as an effiaent filter 

The bathroom should be kept clear of powder and per- 
fumed soaps Tooth powders and pastes often contain orns 
root, a common offender, hence, it is my practice to substitute 
these with common table salt for a tnal penod 

These measures, in bnef, constitute “allergic cleanhness ” 

3 Eltmtnation Diets — ^Rowe’s ehmmation diet^® may be 
mstituted at the same time with allergic cleanhness A trial 
penod of seven to ten days is ample to determme the effects 
of each diet on the patient’s symptoms If no rehef is ob- 
tained within that penod, foods are not likely offenders An- 
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other form of trial diet consists of limiting the patient to one 
type of food, such as milk, for a penod of three to five days 
If improvement follows, additional foods are given each 
subsequent day, until the “offender” is determined Where 
sensitivity to milk is suspected, beef broth or thin gruel 
with maple syrup may serve as the initial food (See appen- 
dage n ) 

Desensitiaatton. — ^In a good many cases the excitmg al- 
lergen IS elusive, in others, though found, it cannot be ehmi 
nated, as often is the case in pollen-sensitive patients or m the 
occupational allergies In such instances we must resort to 
the third method 0 / treatment, vii an attempt to change the 
reactivity of the patient’s tissues by desensitization Desensit- 
izahon may be specific, when the treatment is earned out with 
an extract of the offendmg substance, or it may be nonspecific 
when any shock producing agent, such as milk, pepton or 
tuberculin is mjected into the patient parenterally 

Spedflo Deaensitization- — ^Any substance which is causa 
live of the patient’s symptoms and which produces a positive 
skm reaction, can be utilized tor specific desensitization The 
first step in desensitizabon is to estabhsh the extent of the 
patient’s tolerance for the mdicated allergen In the case of 
pollens, a concentration of 1 SO can be purchased from any 
of the several commeraal houses and dilutions of 1 SQO, 
1 5000, and 1 25,000, prepared with salme under sterile 
conditions Some biological houses offer the pollens already 
prepared in the various dilutions The patient’s forearm is 
then cleansed with alcohol and a drop from each of the pol 
len dilutions is placed over its antenor surface Using a fine 
scalpel or the sharp point of a needle, each site is gently 
scarified, always starting with the weaker dilution and working 
up to the most concentrated one Within twenty to thirty 
minutes a characteristic reaction with whealmg pseudopod 
formation and surrounding erythema will appear The more 
concentrated the extract, the stronger the reaction, so that 
the weaker dilutions of 1 5000 or 1 25,000 may faff to react 
at all Treatment is then insututed with that diluUon which 
fails to produce any appreciable reacUon 0 10 cc of such a 
diluUon 15 a safe miUal dose If the local reacUon from the 
first dose does not exceed the size of a sffver dollar, it is safe 
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to increase the following dose by 0 10 cc And so each subse- 
quent dose is estimated by the extent of local reaction from the 
preceding one An extensive swelhng at the site of injection 
always calls for a repetition or even a dimmution of the pre- 
vious dose The change from a weaker to a stronger dilution 
must be exercised with a great deal of care and caution 
WTnle there are no fixed rules for this procedure, the following 
suggestions may be accepted as a working basis 

If the last dose is 0 4 cc of 1 25,000 dilution, the next 
rose may be 0 1 cc of 1 5000 dilution 

If the last dose is 0 9 cc of 1 5000 dilution, the next dose 
may be 0 1 cc of 1 500 dilution 

If the last dose is 0 9 cc of 1 500 dilution, the next dose 
may be 0 1 cc of 1 50 dilution 

As to the number of doses needed m each case, no one can 
venture to guess, for each patient is a “case unto himself” and 
his needs are determined by the severity of his symptoms, by 
the average concentration of pollens in his district and above 
all by his inherent response to treatment The first year of 
poUen treatment is the trial period and the patient should 
be mformed about this at the outset, so that a poor result may 
not reflect unfavorably on the physician nor on the method 
employed m treatment 

The aim m poUen therapy, and for that matter in all 
therapy by desensitization, is to raise the patient’s tolerance 
for the given allergen, to a maximum In one case it may take 
10 poUen doses, while in another 50 poUen doses, to accom- 
phsh the same results, moreover, the final or optimal dose 
may m one instance be 0 1 cc of 1 500 dUution, while in an- 
other a whole cubic centimeter of 1 50 concentration Hence, 
it IS faUaaous to undertake such therapy with any performed 
schedule of “doses One must “feel his way in the dark” 
and forge ahead cautiously and wait for the appearance of the 
poUen season to decide on the efficacy of the treatment 
Granted that the patient has been brought up to his maximum 
level, that attempts to further mcrease the dosage meet with 
obstinate resistance in the form of large local reactions or 
even constitutional reactions, does it mean that the patient will 
have desired rehef the coming season? In a large percentage 
of cases, yes, but m the others rehef may be slight or ml It 
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IS these poor results in pollen therapy that bother us a lot, and 
so far no one has ventured a final word as to their cause It is 
generally accepted, however, that failure m pollen therapy 
may be due to insufficient treatment, to the enstencc of ad- 
ditional sensitivitla, to structural intranasal abnormalities, to 
coexisting nutritional disturbances or to an inherent refrac- 
toriness of the tissues to therapy A search for all such factors, 
and where possible, their elimmabon or correction may bring 
about better therapeutic results in the future At all times, 
however, it is well to bear in mind that desensitixation in man 
IS a relative and not an absolute procedure and that a 
heavy pollen season invariably means a larger number of poor 
results 

There are four generally accepted methods of desensltlza 
tion We shall consider them in order of their importance 
1 Preseasonal Method — Here the treatment is instituted 
four to six months before the expected date of polhnatlon and 
doses are given at weekly intervals With the onset of the 
season, the last dose may be decreased one third and re- 
peated at seven to ten day mtervals to the end oi the season 
If a patient proves resistant to treatment, smaller but more 
frequent doses may be given at three to four day intervals 
An overdose after the onset of the season may precipitate 
severe and persistent hay fever 

2 Perennial Method " — ^At the completion of a season’s 
treatment, the final dose may be maintained throughout the 
followmg nine months at four-week intervals By this time, 
a change to fresh pollen extracts wfll necessitate a diminution 
in dose and from then on the treatment is again continued 
mth increasmg doses to the point of maximum tolerance Not 
all patients, however, so treated can maintain a fixed tolerance 
so that after the third or fourth month the local reactions may 
become large and consequently the dose has to be reduced 
After two or three years of perennial treatment, a fairly 
stabffiied tolerance for a higher concentration of the pollens 
becomes established and only at this time are the results almost 
mvanably satisiactory A senous disadvantage of this method 
is the need of constant visits to the doctor throughout the 
year, which is often depressing to the patient, 

3 Coseasonal H/ct/iotf — This is applicable in those cases 
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who first come for treatment after the onset of S3Tnptoms 
Here, the daily administration of small doses of pollen extract 
with the addition of 0 25 cc of stock catarrhal vaccme every 
fourth or fifth day is apt to give the patient some rehef Agam 
It should be remembered that an overdose at this time may 
preapitate most severe and lasting symptoms 

4 The Rush Method few days before the expected 
date of poUmation the patient is placed in the hospital under 
close supervision and is given small though mcreasing doses 
of pollen at one or two hour intervals This procedure is re- 
peated for several daj^ and the patient discharged Though 
good therapeutic results are claimed for this method, the rapid 
cumulative effect of the pollens with a possible resultant con- 
stitutional reaction nullify its advantages 

Constitutional reactions are best treated by preventmg 
them This can be accomplished by carefully estimatmg the 
indicated dose and by avoidmg the mjection of pollen directly 
into the circulation When it occurs, the constitutional re- 
action IS combated by placing a tourniquet above the site of 
inoculation and by administering adrenalin m sufficiently large 
doses to overcome the symptoms I have found that a tight 
elastic placed above the point of moculation wiU retard the 
absorption of pollens and lessen the tendency to constitutional 
reactions This is particularly indicated m patients who are 
highly sensitive to pollens 

Whatever has been said m regard to pollen therapy is 
equally applicable to the use of any other allergenic extract 
for desensitization m either hay fever or asthma Smce the 
allergenic potency m some substances is more active than m 
others, it is important to carry the dilutions high enough even 
to 1 1,000,000, m order to obtain a safe mitial dose for 
therapy 

Nonspecific Desensitization — ^Any substance which, 
when mjected parenterally, produces a general reaction m the 
body, tends to alter the reactivity of the tissues to speafic 
irritants While the mechanism here involved may actually 
stimulate the immune processes in the body it is, nevertheless, 
nonspecific m that the therapeutic results are related not to 
the substance injected, but to the reaction it produces Thus, 
milk, blood serum, whole blood, pepton, sulphur m oil, tuber- 
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riilin and vacanes are commonly used for the production of 
such reacUons Although the response to such treatment in 
hay fever and asthma is variable, the procedure is nevertheless 
justifiable, when other measures fail to produce results Of 
the several shock substances suggested for use, milk m 10 cc 
doses, 1 to 5 per cent pepton in 1 cc. doses and whole blood 
withdrawn from the paUent’s cubital vein and remjected mto 
the buttocks in 10 cc doses, are commonly employed Intra- 
venous injections of all such substances should be guarded 
against 

Vaccmes are the most valuable nonspecific measures 
Rackemann’s*” tenets for vacane therapy “no reactions, no 
results,” whether one uses autogenous or stock vaccines, still 
hold good In our hands tuberculin has not proved advan- 
tageous over other types of vaccme A good stock catarrhal 
vaccme wiU usually serve the purpose In administenng 
vaccines it is well to start with a small dose of 0 25 cc. and m- 
crease it by 0 1 cc at four to seven-day mtervals One always 
aims to obtmn a local reaction the size of a silver dollar 
Occasionally we see a patient who is sensitive to bacterial pro- 
tems and whose asthma becomes aggravated withm two to 
twelve hours after the mjection of vaccme In such instances 
the vacane should be diluted with sahne 1 100 and treat- 
ment instituted with 0 1 cc. of this dilution At all times 
should the dose be kept below its mjurious level Reports in 
the hterature on the particular advantages of autogenous vac- 
cmes are not lacking (Thomas-Asthma) ,** but in many trials 
we have never been able to substantiate such dauns and an ex 
tensive experience shows results with stock vaccines quite the 
same as those with autogenous 

Oral Deaensltizatton. — When a sensitivity to the inges 
tion of certam foods is responsible for hay fever or asthma, 
desensitization by the subcutaneous method is ineffective 
Here oral desensitizaUon may be tried The technic of oral 
dcsensiUration is as follows 1 drop of the offending food (egg 
white or milk) is diluted m 1 quart of water and a teaspoon 
of the mixture is taken three times a day, after meals If 
no ill effects follow, the same amount of food is diluted in a 
pint of water and again three teaspoons taken a day The 
quantity of diluent is gradually decreased from day to day 
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until it consists of only one ounce of water From then on 
the quantity of food is mcreased instead of dimmishmg the 
amount of diluent Thus we add 2, 3, 4, 5 drops of the food 
to the oimce of water until the patient is able to take the whole 
food with impumty Theoretically this method works out 
better than practically, but at the same time it is worthy of 
tnal Nonspecific oral desensitization as had been advocated 
by Urbach, at first with heterogenous and later on with 
homologous propeptons have not created sufficient enthusiasm 
m this country to deserve unreserved recommendation 

OTHER METHODS OF TREATMENT 

Satisfactory results in the treatment of hay fever and 
asthma with viosterol in high concentration (10,000 umts) 
have been reported by Rappaport"® et al Commencing about 
ten days before the expected date of poUination, 4 to 10 drops 
of the drug are administered daily Where tolerance permits, 
the dose may be increased up to 60 mimms a day When 
treatment with viosterol was combined with specific desensiti- 
zation the end-results were more satisfactory The treatment 
of asthma with hormones of the adrenal cortex and sodium 
chloride as recently proposed by Pottenger,^^e; al , offers a 
direct approach to the host on the basis of a hormone de- 
fiaency We shall be hopefully awaiting further developments 
of this method Beckman"® reports his results on the treat- 
ment of hay fever with large doses of hydrochloric acid and 
finds them comparable to the results obtamed from treatment 
by desensitization Our own experiences with this method of 
treatment are scant The use of nose and mouth masks is 
often mdicated m the occupational allergies, such as in bakers 
who are sensitive to flour and who fail to obtain palhation 
through speafic desensitization Such masks, though cumber- 
some and conspicuous looking, enable the patient to gain some 
comfort at his work Air conditionmg^® m pollen disease is 
helpful, at least as long as the patient remains m the air- 
filtered room Upon leaving the room, however, the symp- 
toms recur Hence, air conditiomng should be used only as 
an adjunct to, but not as a substitute for, specific desensitiza- 
tion 
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Nasal ionization for the treatment of vasomotor rhinitis 
as proposed by Warwick,^ has received considerable atten- 
tion of late This method is still new and though apparently 
productive of immediate rebel m about SO per cent of the 
cases, its possible injurious effect on the nasal mucosa“ calls 
for rational conservatism 

SUMMARY 

In retrospect, the question may arise as to what consti- 
tutes the recent advances m the treatment of hay fever and 
asthma? Since Noon and Freman’s introduction of specific 
therapy in pollen disease and the subsequent application of 
this method to other forms of vasomotor rhinitis and of 
asthma, there has been but little progress on this subject. 
Emphasis, however, has been noted throughout the literature 
on the fundamentals of allergy and on its chemical and un 
munologic phases Only through such broader concepts of the 
subject IS an approach to rational therapy possible These 
tendenaes are witnessed in Rackemann’^ recent review on 
the progress of allergy out of 372 publications be selected HI 
as representative of the best thoughts on the subject Of 
these 111 only 4 are given to “treatment,” while the others 
deal with the vanous phases of allergy at large And yet, clmi- 
cal experience tends to crystallize the adaptation of current 
therapeutic measures and these we have attempted to stress 
m this commumcation One other fact is worthy of com- 
ment The allergic concept of asthma and hay fever has sent 
mto obhvion some of the older measures of which physicians 
in the prealiergic era, availed themselves Amongst these* 
balneotherapy, physiotherapy, hydrotherapy, general tome 
measures, were most noteworthy So thorou^y have all these 
been forgotten, that their consideration anew might justly b* 
included m the “Recent Advances ” But the subject 13 
and would m itself form an important commumcation. 




A suggestive list of foods and inhalants fir use in rrr- 
skm tesUng of paUents This list should be 
such other proteins as may be indicated from the^^^r ^ 
case ci t;:* 


voi. 
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Foods 


Cereals 

Meats 

Fish 

Shdl-fish 

wheat 

beef 

haddock 

crab 

rye 

veal 

halbiut 

lobster 

barley 

com 

lamb 

chicken 

salmon 

cod 

OTCter 

shnmp 

oats 

pork 

mackerel 

clam 

nee 

flounder 

scallop 

Fruits 

Miscellaneous 

Nuts 

Egg and milk 

apple 

cinnamon 

almond 

egg white 

pineapple 

banana 

pKjppyseed > 
nutmeg 

walnut 

cocoanut 

egg yolk 
milk (cowj 

pear 

mustard 


lactalbumm 

peach 

ginger 



plum 

buckwheat 



orange 

grapefnut 




grape 

olive 




cheery 

strawberry 





Vegetables 

potato 

tomato 

asparagus 

beet 

cabbage 

omon 

carrot 

kidney bean 

Inna bean 

lettuce 

mushroom 

sweet potato 


Dusts 


Pollens 


Eptdertnals 
cat hair 
dog hair 
cattle hair 
horse dander 
hog hair 
feathers 
chicken 
duck 
goose 
goat hair 
sheep wool 

These vary with different locahbes Hence it is essential to establish a 
familianty with the important pollen flora, of a given area before under- 
taking pollen tests Mr Durhiim of the Abbott Laboratones has ali'ays 
been cooperative m rendering such mfonnation 


if tscellaneous 
kapok 
cottonseed 
house dust 
flaxseed 
oms root 
pyre thrum 
boxwood 


. APPENDIX n 
ROWS “ELIMINATION DIETS” 

Dtet No 1 Djct No 2 Dtet No 3 


Cereal 

nee 

com 

nee 


nee biscuit 

tapioca 

rye 

Bread 

com pone 

rye-nce 

Meat or Fish 

lamb 

bacon 

chicken 

beef 

Vegetables 

lettuce 

squash 

tomatoes 

spinach 

asparagus 

beets 


carrots 

peas 

artichokes 

stnng beans 

Fruits and jams and 




fnut dnnks 

lemons 

pmeapple 

grapefruit 


pears 

apneot 

pears 


peaches 

prunes 

peaches 



sugar 

sugar 
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tug&T Muola. qH 

olive oil 

salt Kxuo com synip 

gelatin 

syrup made 
from cane 
sugar flav 
orw with 
maple. 

ohvea (utatufled) 


Wesson oil 

salt 

gelatin 

syrup made from cane 
sugar fla\-ored with 
maple. 
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It IS, therefore, wise to consider how much we know about 
dietetic therapy 

We have learned much about the vitamins in recent years 
We know that the absence of a vitamin can produce severe 
diseases which clear up almost miraculously with the mtroduc- 
tion of the necessary foodstuff 

The disease known as xerophthalmia responds to the ad- 
mimstration of vitamin A, benben to yitarnm B, scurvy to 
vitamin C and nckets to vitamm D Also we have learned 
much about the nature of these vitanuns Vitamm B has been 
crystaUized and has the chemical form of a hydrochloride of 
picrolonic acid C is known to be 1-cevitamic acid and D is a 
sterol Hence, these substances are chemical compounds 
which we beheve may act as catalysts, that is, they aid or 
hasten what otherwise may be an ineffective chenucal re- 
action Vitanun B seems to influence the oxidation of carbo- 
hydrates Vitamin C has been shown to be a strong reducmg 
agent m the test tube Vitanun D influences the action of 
calaum and phosphates m the bones although it is not yet 
known m what way it does this 

We have also learned much about how the vitamms af- 
fect the body and its different systems Vitamm A influences 
the epithehal tissues of the body and m its absence the skm 
tends to become cormfied A reduction of tone and motility of 
the gastro-mtestinal tract and a polyneuritis follows a defi- 
ciency m vitamm B An absence of vitanun C results m a lack 
of an mtercellular cementmg substance with a resultmg leakage 
or extravasation of blood into the tissues Vitamin D aids the 
absorption of calcium from the intestinal tract and seems to in- 
fluence the chemistry of calcium and phosphorus within the 
body 

In addition to these facts, which are now generally ac- 
cepted, there has been a large amount of mformation reported 
from laboratory studies which cannot be dealt with completely 
at this time and some of which is m dispute Some workers 
report that vitamin A specifically stimulates the mtestinal 
mucous membrane and directly or indirectly the formation of 
blood platelets An atrophy of the mtestinal vilh is said to 
occur m the absence of this vitamin A lack of vitamin B is 
said to result in congestion and hemorrhage mto the bone 
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marrow Also it is said to produce an atrophy of lymphoid 
tissue vnth a lymphopenia characteristic of nutritional changes 
Interestmg as these findings may be, the chnician must re- 
member that they are still in the phase of investigation If, 
for exampie, a lack of vitamin B produces atrophy of lymphoid 
tissue and a lymphopenia, it does not follow that the finding 
of a lymphopenia should necessarily be treated with vitamins 
The question of how far we should go in using vitamins is 
hard to evaluate at the present tune Some very good men 
have advanced the idea that many symptoms may be the re- 
sult of an msuffiaent amount of these substances However, 
we must not forget that a very small amount of a vitamin is 
required to eradicate completely all vestiges of those conditions 
like scurvy, which are known to be caused by an inadequate 
intake of a vitamin Therefore, one should be cautious about 
attributing other conditions, frequently with indefimte symp- 
toms, to an msuffidency of vitamms, particularly if the pa- 
tients seem to be taking a normal diet Certainly it is true, 
that in this period when the population is “vitamin conscious” 
very few persons take an insiifiiaent quantity The diet of 
most adult Amencans contains enough vitamins to prevent 
the picture of a severe insuffiaency such as occurs in benberi 
and scurvy The present free use of vitamin mixtures either 
with or without a doctor’s sanction would seem to preclude an 
Insufficient intake in most patients 

Therefore, if indefimte complaints of bodily aches, chronic 
indigestion, lack of vitahty, etc , depend upon a vitamin lack, 
It IS reasonable to beheve that m some cases the difficulty may 
be an inability of the body to utilize the vitamin rather than an 
inadequate supply 

The second patient illustrates another group of diseases 
which can be relieved by diet. 


Oaie II— Till thirty ill > Mr-old BMrritd dert nitmd the hoipltal be- 
mDie ol penlilent ytokiKM sind fatigue of two yean durJUon, The famfly 
ted pan hblory ire Irrelrvttit She felt perfectly well uuUI twenty two 
roont^ before admiaion when die caueht cold and mfiered Irom hendiche 
inoreili weal™ and fever She remnlned in bed for four «id a 
hall monlhj afler which ihe began a slow convaleicence which WM marked 
t^l/ weaknea. By fkB die waj able to work 

by what die dtJoibed aa an “awful dead an gone feeling " Her phyddan laid 
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she was anemic and advised rest About three months before entry she began 
to be troubled with nausea, vomitmg and gaggmg after eatmg 

Physical eiammation revealed an emaciated woman with a lemon yellow 
tmt to the sLm The face was drawm The sclerae were very white Many 
flame-shaped hemorrhages were present m both fundi At the time of entry 
her hemoglobm was only IS per cent, red blood count 880,000 and white blood 
count 3800 The red cells showed marked achromia, anisocytosis, poikylocytosis, 
normoblasts, polychromatophiha and stipphng No platelets were seen Fol- 
lowmg one transfusion and mtramusculsr mjecbons of hver extract she began 
to improve After one month the hemoglobm was 86 per cent, the red blood 
count was 5,480,000 and the white blood count was 8500 Now she feels 
perfectly well 


This patient suffers from permaous anemia, a disease 
which presents, or at any rate emphasizes, certain problems 
which scurvy does not Scurvy develops m a normd person 
from an inadequate supply of vitamin C, whereas permaous 
anemia may occur on a normal diet with an inadequate gastnc 
function The patient with permaous anemia develops symp- 
toms because of an inability to manufacture from a normal diet 
something essential to the body Therefore, the climaan must 
remember that there are at least two factors m the study and 
treatment of defiaency diseases One is the amount of es- 
sential substances available m the diet The other is the 
ability of the body to utilize these substances 

With our present hmited knowledge of the subject, it is 
alluring but dangerous to speculate on how many of our 
medical problems are assoaated with a defiaent state Pel- 
lagra and sprue are two chmcal entities which seem closely 
alhed to pernicious anemia Both are benefited by dietetic 
treatment Brewer’s yeast and fresh hver are said to be es- 
pecially rich in the pellagra-preventive substances Sprue is 
reported to be reheved by hver extract Although the three 
diseases have certain qualities in common they present a suf- 
ficiently charactenstic picture to make possible a chmcal dif- 
ferentiation We have yet to learn what causes these various 
pictures Are they the result of a difference m the utilization 
of the same foodstuffs, and if so, upon what does the difference 
m utilization depend? As an evidence of how little we know 
about this problem is the fact that as late as 1934 one of the 
standard textbooks retained sprue under the infectious dis- 
eases Our lack of knowledge about this group of diseases 
emphasizes that we should not expect to cure all patients that 
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suggest a defiaency by the simple means of giving a normal 
diet. 

Finally, I want to present very bnefly this last case for 
your consideration because it involves the mineral content of 
the food 

One lE^-TWs young boy ot ton yean wu brought Into the outdoor 
department following on automobile eeddent. He waa not hurt lerloualy, but 
an I ray waa taken ot hh kg lor a poaiibk Iracturc The film revealed n 
healed rfckeli. The patient la non well but la of interest because he shows 
ciddencn of a former Illness which was produced by n diet faiadequato in 
sdlamln D phosphorus, or boUi The case la an eiample ot the Importance 
which diet plsyi In providing the body with sufficient minerals. 

Our knowledge about the effect of mmerals on the body 
has mcreased rapidly of late We have learned that certam 
minerals are essentli to the normal funebomng of tissues, as 
for example, iodine m relation to tlie thyroid, iron to the blood, 
calaum and phosphorus for the bones 

The salts maintain the reaction of the blood and control 
the osmotic pressure in the organism An imbalance in the 
amount ot the vanous mmerals and salts results in widespread 
systeimc effects Alkalosis is met with not uncommonly from 
contmued loss of chlorides through vomitmg and the alkahne 
treatment of peptic ulcer Many of the symptoms of heat 
exhaustion have been traced to an excessive loss of sodium 
chloride in the sweat. 

Our recent knowledge has supphed us with therapeutic 
triumphs The treatment of heat exhaustion with sodium 
chloride is of distinct value The great contribution to our 
therapy In lead poisomng came from Aub’s study of the be 
havior of mtaeraJs within the body 

More recently it has been reported that an aad base diet 
IS useful m treating patients with renal calcuh of a certam 
type 

We can look forward to further advances in therapy Fur 
ther knowledge of the chemical behavior of minerals withm 
the body should open the way for a more eScient treatment 
of edema. But such advances can onlj come through the in 
formation obtained from careful laboratory studies hlean 
while the profession must guard against foolish therapy based 
on inadequate knowledge It is worth emphasizing that the 
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amount of mmerals which the body requires is small The 
normal adult needs roughly 0 OIS Gm of iron, 132 Gm of 
phosphorus and 0 68 Gm of calcium per day Therefore, the 
actual needs of the body are easily supphed The profession 
is facing the same problem that has so often presented itself 
with any new knowledge The pubhc will become “mineral 
conscious,” and we can look forward to a wave of injudiaous 
treatment 

Only the discriminatmg use of our new knowledge by the 
profession can serve as a brake agamst foolish therapy and 
quackeries which always anse at such a time 
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CERTAIN ASPECTS OF THE COMMON COLD 

T.ttttv. is known regarding environmental factors as a 
cause of colds The hypothesis E presented by Kerr and 
Lagen' that the disease represents a failure of the body to 
adjust itself to a varying environment, as against an infectious 
origin In support of this theory, presumably susceptible 
subjects under conditions arranged for maximum comfort, 
failed to develop colds under intimate exposure to mdividuaE 
in the early stages of the disease or after inoculation with 
nasal secretion from persons with colds 

The greatly Increased inadence of colds during the colder 
months of the year lends support to atmospheric conditions as 
a factor Van I^oghem' noted that epidemics of colds in Hoi 
land follow sharp drops in temperature Milam and SmiUie' 
also found that outbreaks of colds m the tropics coincided with 
sudden fall in temperature of a few degrees Paul* states 
that epidemics of colds occurred on the research vessel 
Gamete after many days or weeks out of port after the ship 
entered a cold current from warmer waters 

The investigations of Rossbach,'’ Muller,' Miller and 
Noble* and Mudd, Grant and Goldman' suggest that chilling 
of the body surface m animals and man may mduce changes 
favorable to local mvasion of the mucous membranes by or- 
ganisms already present and otherwise harmless 

*Tr Atoc Amcr Phya, 40 24S 19S4 
•Jour H>-g, 28 33 1928-39 
Jour Eip MwIt 63 733 Starch 1931 
‘Piu! and Frcec Amcr Jour Hjx, 17 517 May 1933 
‘Bctl kiln VVoch, 1S82 
•Dcutiche klintk, 1903-04 
•Jour Eip MctL, 24 223, 1916 
•Atm 0161, nhlnol and lAiyiiKol, March 1921 
»499 
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In spite of such observations, there is nothing to support 
the belief that environmental factors alone are of importance 
The great frequency of exposure in vs^et weather, wet feet, 
sitting in wet clothes or draughts and rapid cooling when over- 
heated without ill effects is suggestive of little more than a 
chance relation It is difficult to estimate the importance of 
lowered temperature, in view of the tendency in cold weather 
to live in crowded and poorly ventilated rooms with consequent 
greater opportumty for spread by contact 

Nansen’s often quoted experience of freedom from colds 
among members of his expedition under exposure to the 
rigorous chmate of the far North is against exposure to cold 
as a factor The development of colds and coughs among 
many of his party when, on their return, they landed at a 
thickly settled port, is strikingly suggestive of a contagious 
ongin 

The investigation of small isolated communities has ap- 
parently established spread of the disease by transmission from 
person to person Studies in certain Eskimo settlements 
(Greenland) by Heinbecker and Irvme-Jones® and in Long- 
year City (Spitzbergen) by Paul and Freese^® indicate that 
outbreaks of colds arise from exposure to persons from with- 
out and mvolve a large proportion of the population Paul 
and Freese find m a group of 500 persons in Longyear City 
that colds are largely concentrated into an explosive epidemic 
following the annual resumption of steamer traffic with Nor- 
way They suggest that the population is too small to permit 
transfer of the mating agent from person to person with suf- 
fiaent frequency to retain its original virulence and give rise 
to an epidemic durmg the months of isolation from the out- 
side world 

A filtrable virus was suggested as the cause of colds by 
the mvestigations of Kruse^^ and Foster Dochez and his 
associates have made additional contributions of great value 
They find that anthropoid apes and espeaally chimpanzees 
are susceptible and that infection is readily commumcated 
from man to the ape and from one ape to another The dis- 

“Jour Immunol, 16 39S, 1928 
’°Amer Jour Hyg , 17 517, May, 1933 
“Milnch Med Wchnschr , 61 1547, 1914 
“Jour Amer Med Assoc, 66 1180, April IS, 1916 
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ease can be produced m an experimental subject by inocula- 
tion with filtered nasal secretion from an individual with a 
cold, the organism recovered by culture and the disease re- 
produced by moculation with the culture material The m- 
atmg agent remains active after many generations of growth 
m tissue cultures ProducUon of colds with bactena-free fil 
trates excludes the presence of ordinary organisms as a cause 
The constituents of the culture material itself and the heated 
culture of the virus at times produced temporary imtation, 
but not the raamfestations of colds An ongm of colds from 
Infection with a filtrable virus must be regarded as estab- 
lished 

As with other mfecUous diseases, not all persons appear 
to be susceptible Followmg a cold there is a short penod of 
immumty, the duration of which may be estimated from the 
observations of Paul and Freese at a mimmum of twenty- 
three days and an average of seven weeks Dochez’s experl 
ments on chimpanzees indicate that resistance to reinfection 
lasts only about a month A short penod of immumty m 
CTeases the difficulty of solvmg the problem of prevention by 
any method of artifiaal vacanation 

Investigation of the flora of the nasopharynx under normal 
conditions and durmg colds by Dochez and his associates, 
Burky and Smilhe,*’ Kneeland,*'* Milam and Snulhe*'* and 
Paul and Freese*’ suggests that the bacteria harbored m the 
upper air passages are not to be regarded as the inating agents 
of the disease They play an important part, however, as 
secondary invaders The seriousness of a cold is almost en- 
tirely due to its tendency to initiate such disturbances of a 
grave nature as bronchitis, otitis media, smusitis, broncho- 
pneumonia and lobar pneumonia. Among pahents with lobar 
pneumonia, for example, 76 per cent give a history of a cold 
iTithm a short period of the onset of pneumoma. Smihe and 
Caldwell" found pneumococa increased in the nasopharynx 
or persons with acute colds, and Dochez, Mills and Kneeland*’ 

“Joui Eip licit, BO 643 1929 
“Ibid, B1 617 1930 
“ibid, 53 733 1931 
“Eoc dl 

"Jour Eip Med, BO 233 Aug, 1929 

“Pioc. Soc Eip, Biot mid Med, 30 314, Dec, 1932 
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noted in chimpanzees dunng the early stages of the cold, 
whether spontaneous or experimental, a great increase in the 
numbers and the area of distribution of the common pathogens 
of the upper air passages, such as the influenza baallus, pneu- 
mococcus and hemolytic streptococcus Under the mfluence 
of infection of the animals with the virus of the common cold, 
a transformation was observed from the S to the R type of 
influenza baciUus during the period of the cold, while only R 
forms could be cultivated durmg the mtervemng penod Such 
observations suggest that one of the most important effects of 
the virus of the cold is to incite activity on the part of poten- 
tially pathogenic micro-organisms present in the nasopharynx 
at the time of mfection 

There is no practical method for the prevention of colds 
under ordmary conditions of life and none of the numerous 
measures suggested has been proved to be successful The 
difficulty of avoiding contagion is suggested by the observa- 
tion of Hembecker and Irvine-Jones^® that it was not neces- 
sary for members of the expedition to have a respiratory in- 
fection for the disease to appear among the natives It is, 
nevertheless, desirable to attempt to prevent colds in infants, 
invahds and the aged by the avoidance of known contact and 
m them speaal care should be exercised against exposure to 
rapid changes of temperature Adequate ventilation, mam- 
tenance of an equable temperature withm doors and humidifi- 
cation may prevent the development of complications in those 
who have colds 

On the part of those with colds, for the protection of others, 
precautions should be taken to prevent droplet and contact in- 
fection It IS possible that transfer of bacteria heightened 
m virulence by the inatmg agent of the cold may more 
readily give rise to mfection on transfer to others 

There is no evidence that hardemng or tomng-up processes, 
ultraviolet radiation, vitamms or nasal douches are useful m 
prevention Vacanation with a mixed vaccine contaimng 
killed bacteria ordinarily found in the nasophaiynx has not, 
on the whole, proved successful in dimimshing the mcidence of 
colds when large controlled senes have been mvestigated 

Inoculation with a composite vaccme has been proposed 
Loc at 
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for the purpose of diminishing the frequency and seventy of 
the comphcations of colds Kneeland"® compares the results 
m 23 mfants given a course of 9 and later of 7 inoculations, 
with an equal number of controls There was no difference 
in the madence of mmor respiratory mfections of the type 
of the common cold in the two groups The seventy of the 
subsequent respiratory disease measured by the duration of 
fever, however, was dinunished and there were 2 cases of 
pneumoma m the vaccinated against 5 in the controls Fur- 
ther carefully controlled expenments of a similar nature are 
desirable before a favorable effect can be regarded as estab 
hshed 

Colds are self hmited There is no specific treatment 
Symptoms may be reheved and it is possible that comphca- 
tions may be averted by observance of certain precautions 
In all cases, while there is fever, rest in bed is desirable Ir- 
respective of fever, m the more severe types and in infants 
and the aged or mfirm, rest m bed is also advisable Dunng 
the disease and also while cough and expectoration persist, 
caution should be exercised against fatigue, chiDlng of the 
body, exposure to draughts without sufficient clothing and 
rapid coohng when overheated An abundant intake of fimd 
Is to he recommended and a mild laxative, if necessary, for 
constipation 

Headache and general discomfort may be alleviated by 
acetyl-sahcylic aad (aspinn), 5 grains, repeated if necessary, 
every four to six hours for 4 to 6 doses, or such coal tar prod 
ucts as phenacetme, 3 grams, with caffeme, 1 grain, repeated 
if necessary, every three hours for 3 or 4 doses may be used 
if these symptoms are suffiaently troublesome It is un 
desirable to use amidopyrine or drugs in combination with it, 
in view of its probable implication as a cause of agranulocy- 
tosis in susceptible mdlviduals If the headache and general 
pains are especially distressing, Dover’s powder, 10 grains, 
may be ordered In the investigations of DiehF^ the highest 
percentage of good results followed the use of a combination 
of codeine and papaverine, » c, “co-pavin,” contaming 
codeine sulphate Yi grain and papavenne hjdrochlonde % 

•Jour Exp Med 60 655 1934 

** New York Sute Jour Med, 36 109 Feb 1, 1935 



1504 


FREDERICK T LORD 


gram Toxic s 5 rmptoms occurred in 4 9 per cent of the cases 
In his expenence, this preparation as well as certain other 
opium derivatives were followed by prompt diminution or 
complete relief of nasal discharge and congestion The routine 
use of opium or its denvatives does not seem justifiable, but 
may be desirable m xmusuaUy severe cases The local ap- 
phcation of 1 per cent ephednne sulphate dropped m the 
nose produced temporary relief of nasal congestion, but the 
progress of the cold was apparently unaffected Toxic symp- 
toms were observed in 4 3 per cent 
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THE SIGNIFICANCE AND INTEBPRETATION OF HEART 
MUKMIIRS IN GENERAL PRACTICE 

If you are surprised that one takes the time to discuss 
this subject when so much study is being given to the 
problems of cardiac muscle efficiency, let me remind you 
that the cardiac murmur is still a puzzle to many general 
practitioners In my student days no cardiac sign was given 
as much thought as the murmur, and its discovery often meant 
a diagnosis of otgamc heart disease, even when the patient 
was apparently m perfect health, smee it was impossible for 
the doctor to believe that a heart could emit such a sound un 
less diseased As a result, a diagnosis of cardiac disease was 
made and the patient’s hfe restricted, with the further result, 
in some cases, of transfomung a healthy person into a hypo 
chondriac For several years I gave a course to graduate 
students, pnnapaUy those who had been undergraduates 
dunng the days when the cardiac murmur was considered to 
be of such great importance Upon being asked to examine 
a heart, the student immediately placed a stethoscope over 
the valve areas and his opimon was formed by the presence 
or absence of a murmur Before the end of the course the 
students were tramed to evaluate the medical history and 
many cardiac and circulatory signs before usmg the stetho 
scope. Undergraduates were also taught to diagnose well 
marked cases of mitral stenosis by palpation of the precordium 
and the radial pulse before listening to the heart. The idea 
was to instill in the mind of the student the necessity of 
merely adding a murmur to the other physical signs rather 
than allowing the murmur to become Uie donunant factor m 
cardiac diagnoses The physician must constantly remember 

VOL, ig — 55 1505 
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that serious heart disease, such as S3q3hihtic aortitis, hyper- 
tensive heart disease and coronary disease, may exist without 
any murmurs I once saw a forty-seven-year-old man, ap- 
parently in the pink of condition, who had no cardiac nor 
circulatory defect which could be discovered, but who had 
repeated attacks of most severe nocturnal angina pectoris, one 
of which terimnated m sudden death Agam, some conditions, 
while slight, may give rise to loud murmurs which disappear 
with a serious advance of the disease In hypertensive heart 
disease a sudden drop m pressure and the disappearance of a 
mitral systohc murmur are often ominous signs of cardiac 
muscle failure In rmtral stenosis the presystohc diastolic mur- 
mur generally disappears with the onset of auncular fibnlla- 
tion, although not ^ways 

The mechanical causes of murmurs, such as changes in 
viscosity of the blood or stretching of the valve rmgs, have 
been discussed for years and need not concern us now The 
important points to remember are the following 

Murmurs are caused by the vibration of the valve cusps 
and walls of the heart and of the great vessels when the blood 
flows from a passage of narrowed cahber to one of much 
greater cahber, or by the vibration of some tissue attached 
to a valve, to the heart wall, or to a vessel wall, with the 
other end free to move in the blood stream Speed and 
strength of the blood flow are the factors which intensify or 
dimmish the sound of murmurs If the flow is strong the 
murmur will be loud, if of decreased strength the murmur 
will be famt, while it may disappear completely if the flow 
loses power to a marked degree In mitral stenosis, for 
example, when the left auricle is well compensated and the 
valve is somewhat distorted, a rough, vibratory presystohc 
type of diastohc murmur is heard, but when the auncle goes 
mto fibrillation the speed is mcreased but the strength of flow 
IS reduced so that the murmur subsides or vanes in degree 
of intensity, or it even may cease to exist 

Another cause of murmurs is edema of the cardiac struc- 
tures which occurs in some of the acute mfections, especially 
rheumatic fever Such murmurs must be classed dunng the 
illness as functional and not as orgamc imtil their character 
and permanence can be determined Therefore, when mur- 
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murs are heard during an acute illness, the attending physician 
should not give a hasty opinion as to their significance 

Murmurs, like other heart sounds, may be louder m thm 
persons and famter in the obese or muscular Emphysema 
may dimmish the intensity by pushing the heart away from the 
chest wall Fluid accumulating within the pencardial sac, 
espeaaUy when evenly or anteriorly placed, wiU render less 
clear all heart sounds 

THE SYSTOLIC MURMUR 

As has already been said, the systolic murmur has been 
the cause of much perplexity in the mmds of exammers Dur- 
ing the World War it was, of necessity, given considerable at 
tention, doubtless many healthy young men were declined for 
service merely because of a sound which suggested a systolic 
murmur Some, however, were enlisted and the regimental 
surgeon sent them to the base hospital with the question of 
discharge The consultant’s duty was to decide whether the 
murmur was orgaruc or functional — whether or not it was in 
dicative of some orgamc lesion which would declare itself 
under the stress of action We went into the medical history 
with great care and looked for further signs If the findings 
were otherwise negative we made a diagnosis of functional 
murmur and signed the soldier for full duty Similarly Sir 
Thomas Lewis returned thousands to the front who proved 
able to carry on successfully Some have even gone to the 
point of saying that the mitral systohc murmur is of no im 
portance, and that it may be disregarded m the young unless 
there are indications of mitral stenosis Indeed, this might 
be so, were it not for the fact that the first murmur of mitral 
stenosis is sometimes the mitral systohc murmur And the 
ophuon that valvular findmgs are unimportant would also be 
true, since the myocardial condition is the one which deter- 
mines the cfliaency of the arculation, were it not that the 
state of the valves, espeaaUy in the young, regulates in a 
measure, tlic amount of work which may safely be thrown 
upon various parts of the heart muscle 

When I read some descripUons of the differentiation be- 
tween functional and organic systolic murmurs, I am reminded 
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of one of our professors whom I, as a student, asked when a 
case of appendicitis should be operated upon He rephed, 
“Show me the case ” Laennec in 1819 described sounds in 
the heart which he considered were always caused by valvular 
lesions, but later he demed them any value because the post- 
mortem examination often failed to show the lesion which had 
been foretold by the murmur This failure to discrimmate 
between functional and organic murmurs continued for years, 
notwithstanding our great advance m the mterpretation of 
cardiac and circulatory signs, even today some confusion 
on this pomt contmues to exist 

The two chief findmgs m the deternunation of a systolic 
murmur are duration and mtensity, and of these, the former is 
the more important To make a definite diagnosis of a sys- 
tolic murmur the brmt must have an appreciable duration 
after the first sound, and contmue mto systole Do not mis- 
take a shght prolongation of the first sound for a murmur 
Short, famt systohc murmurs are considered functional 
and of little importance, while prolonged intense ones are 
thought to be organic Levine^ grades mitral systohc murmurs 
by their intensity, which he divides into six degrees, beginmng 
with the first, which is very famt and which he says few gen- 
eral practitioners hear, and ending vsnth the sixth, which is 
rare, but so mtense that it can sometimes be heard when 
merely standmg m front of the patient (in my own experi- 
ence I remember but one such extreme case) and physiaans 
wor kin g with him m the dime were able in most instances to 
estimate the degree of mtensity of a murmur and were usually 
m entire agreement This is a very mteresting method for a 
group under expert leadership, but for those who must work 
alone and whose traimng may not have been speciahzed, it 
offers comparatively httle that is of practical advantage 
Intensity is important, but differmg conditions in patients 
suffering from the same lesion may cause it to vary — this 
refers to emphysema, thick chest wall, and the degree of 
cardiac muscle strength Duration can be more easily de- 
termined followmg the rules already giverr 

While systohc murmurs are said to occur rarely in normal 
individuals, many are heard without other evidence of cardiac 

'Jour Amer Med Assoc, 101 436-438, Aug 5, 1933 
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disease When one is heard we immediately attempt to de- 
ade whether it represents organic valvular disease or is merely 
a functional murmur Regurgitation of blood through the 
mitral valve produces a syslohc murmur over the area of 
cardiac impulse, but regurgitation of blood and its systoUc 
murmur do not necessarily indicate disease of the mitral valve 
When the New England Heart Association in 1926 made a sur- 
vey of the 119,337 school children of Boston, 2311 who, be- 
cause of murmurs, were suspected by the school physiaans of 
some type of heart disease, were exammed and separated mto 
groups The majonty, 1344, could be safely reassured they 
had no significant disease The doubtful group, 26S, required 
reexamination until the diagnosis could be settled The po- 
tential heart disease group needed to have the importance of 
their condition brought home to them The most important 
discovery was the small number of children havmg organic 
disease — only 160 were in hospitals, and these, added to the 
ambulatory cases, totaled 78S, or the surprisingly low per- 
centage of 0 66 of discovered cases In one room where 
there were 52 young chddren, every one bad what the school 
physiaans called a systolic murmur, and yet the medical his- 
tory, physical well bemg, activity and absence of other cardiac 
abnonnahties made us pass the hearts as normal 

Conditions which dilate the left ventncle may enlarge the 
valve openmg so that perfectly normal valve cusps may not 
be able to approximate and will therefore fall to prevent a re 
flux of blood from ventricle to auricle durmg the contraction 
of the former chamber On the other hand, the chambers 
of the heart and the mitral rmg may be normal, yet the cusps 
are retracted, the valve is mcompetenl and a murmur occurs 
dunng ventricular systole 

A mitral systolic murmur in a young person, especially 
if it has the proper duration and some degree of mtensity, 
should be looked upon as e\idence of organic valvular disease 
until we can satisfy ourselves that it is funcUonal, while a 
similar murmur in an elderly person is very apt to be func- 
tional and not caused by any pathological changes m the valve 
Itself, but IS n result of cardiac muscle pathology In fact 
many senous cardiac disturbances in the elderly occur with’ 
out any murmur In the young it is far more important, 
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meaning, as it does, when we have proved it to be organic, a 
pathological condition of the valve which gradually throws 
more work upon adjacent chambers and eventually causes an 
meffiaent heart 

How are we to determine whether a mitral s}^tohc murmur 
IS functional or orgamc? First of all, there is the medical 
history Has the patient ever had rheumatic fever or its al- 
lies? We must remember that rheumatic fever in a child 
frequently has quite a different train of symptoms from that 
in an adult, he may have a sore throat, vague pains in the 
muscles, fever, nervousness and irritability, or there may be 
repeated attacks of sore throat without other symptoms which 
the patient or his farmly are able to recall, but the hot, red, 
painful jomts of the adult are often not m evidence The 
diagnosis of rheumatic heart disease is almost certam, even if 
the other signs of mitral stenosis cannot be demonstrated, pro- 
vided one finds that the murmur has duration and a certain 
degree of intensity combined with a history of rheumatic 
fever 


A seventeen-vear-old girl was brought to my office with a history of al- 
ways bemg dehcate During the summer she had lost 12 pounds, although 
she was on a farm She gave a history of rather frequent colds but no 
rheumatic fever, sore throats nor tonsilhtis Occasionally there was nose- 
bleed She had a good appetite and slept well, her chief complaint was very 
easy fatigue If she went out for an evenmg she would be tired the follow- 
ing day She was thm and of poor color The blood pressure was 130-90 
The heart was normal to percussion and fluoroscope with a loud, blowing sys- 
tolic murmur heard over the entire precordia and m the back The impulse was 
heavmg and the cardiac rate 120 There was no arrhythmia, no diastohc nor 
presvstohc murmur, no thyroid enlargement, no cardiac thrill, no tremor 
of hands, no mcoordmation The lungs and abdomen were negative There 
ivas no edema The hands were cold and shghtly cyanotic In the differential 
diagnosis, I considered first mitral stenosis and then effort syndrome and hyper- 
thyroidism In view of the fatigue, occasional nosebleeds and marked s>stohc 
murmur, the mitral stenosis seemed most probable She was given a regime 
of rest and qmet with instructions to report m two weeks, but six days after 
I saw her, her mother stated that her daughter had a paralysis of the left 
arm and leg This clarified the diagnosis of mitral stenosis Two months later 
I saw her m consultation with her physiaan and found, m addition to the 
hemiplegia, a systohc murmur, diastohc and presystohc murmurs and a marked 
apical thrill The pulse was small and 140 m rate 

Another girl entered the hospital many years ago with a systolic apical 
murmur of moderate mtensity without any murmurs dunng diastole There 
was no histoiy of rheumatic fever but there had been occasional attacks of 
nosebleed She was discharged with a diagnosis of mitral regurgitation but 
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of mitral rtenosli quite apparent 

If \Te can satisfy ourselves that there is some cardiac 
enlargement with a persistent mitral systohe murmur it can 
be assumed that there is orgamc valvular disease Similar 
findmgs in a middle-aged person who is developmg easy 
fadgue, breathlessness on exertion or during sleep, or some 
type of arrhythmia doubtless would mdicate orgamc cardiac 
disease but the murmur is merely relative Durmg the course 
of rheumatic fever, the physiaan should reserve his opinion 
about any murmurs he may hear until the fever has entirely 
subsided and the patient’s convalescence has been well es- 
tablished 

A fourteen >Tar-o(d jtrl was on our wrvice the Boston City HospiUl 
vrith B \lolenl and prolonged attack of rheumatic lever and during the bd^t 
of the dfettie the developed, a well marked prayitollc murmur There was a 
temputioQ to mike a dlignoib of mitral stenosis but it seemed incredible 
that such 4 condition could have developed In so short a time, and the diag 
nedi waa held in abeyance, A» convatoctnee progressed nol^g was heard 
in the heart but a soft blowing systolic murmur Doubtless tba girl cventaaBy 
had the signs of organic mitral stenosis but at the time we beard the pre 
systolic murmur she probably had a functional sttnoab due to edema al^ul 
the valve ring and when the inflammation subsuied the edema disappeared 
and with it the murmur 

Wlntermtz and his assoaates have demonstrated the rea- 
son for the appearance and disappearance of these murmurs, 
but Sir Janies hlackenae m reporting two such cases gives no 
explanation 

Basal systolic murmurs are principally heard at the so- 
called aortic and pulmonic areas Not mfrequently a soft 
blowing systolic murmur is heard over the aortic area m the 
middle ag^ and elderly, particularly among males, and is an 
indication of sclerotic changes m the aortic tmg The murmur 
IS often transmitted to the pulmonic area and with dutilnishing 
intensity to the mitral region It may have for a long time no 
accompanying signs, but more frequently there is some widen 
mg of the great vessels, a sharp closing of the aortic valve, 
an increase m the measurements of the heart, and some 
heightening of the blood pressure, particularly the diastohe. 
X have known physicians to mterpret the aortic systohe mur- 
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mur as a sign of aortic stenosis but the murmur of that lesion 
IS qmte different The latter is defimtely hnuted m area, 
often no larger than the bell of a Bowles stethoscope, is rough 
and grating in quahty, as stenotic murmurs are apt to be, is 
accompamed by a palpable thrill, absence of the second sound, 
and transmission to the vessels of the neck The murmur of 
early stenosis may be very shght but with mcreasing obstruc- 
tion to the blood stream it may become extremely loud, and 
when transmitted to the entire chest it may on occasion be 
heard a short distance from the wall with the unaided ear, in 
addition, there is the plateau or sustained pulse With stenosis 
there is also regurgitation m most cases, and therefore a 
diastohc murmur 

The systolic murmur at the pulmonic area is frequently 
heard and is the commonest of all murmurs It may be 
audible when the patient is l3nng down and not at aU m the 
upnght position Unless it is heard with considerable m- 
tensity m both positions it may be classed as functional or 
physiological The murmur is often of a soft, blowing quahty, 
which begms early m systole and extends through most of it, 
but does not obscure the first sound, the pulmonic second 
soimd IS frequently accentuated 

The organic systohc murmurs m the pulmomc area are 
much rarer The harsh murmurs of congenital pulmomc 
stenosis and acquired pulmonic stenosis have a very hnuted 
area and are usually accompanied by a rough thrill The 
former condition is accompanied by cyanosis, a frail physique, 
easy fatigue and early cardiac failure, while the latter may be 
compatible with reasonably good health and a sense of well- 
being for many years In die cases I have seen, the difference 
between the general condition of the patients with congemtal 
lesions and that of those with acquired lesions is very striking 
The nearness of the so-called “valve areas” and the similanty 
of the murmurs m aortic stenosis and pulmonary stenosis make 
the differential diagnosis sometimes quite difficult or even im- 
possible Other physical findings and history must be used 
to their fullest extent m such cases 

Cardiorespiratory murmurs are most commonly heard 
along the left border of the heart They are usually systohc 
in time, very rarely diastohc They are due to the pressure of 
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the heart against the lung during systole or to the squeezing 
of air from the lung dunng the contraction, or to old aiiesions 
between the pleura and pericardium Sometimes a history of 
pneumonia or a healed tuberculosis may explain it Other 
physical signs wdl of course be absent and if it can be de- 
tenmned that the murmur Is respiratory it has no importance 
In hke manner obesity, upward pressure of the diaphragm or 
tumors of the chest may be the cause of systolic murmurs 
Over the base of the heart, aneurysm, dilatation, constnction 
from without, or any deformity, may cause murmurs m the 
great vessels as well as in the penpheral 


THE DIASTOLIC MrURMTIRS 

The diastohc murmur is more dilBcult to hear than the 
systohc murmur and of much greater importance It is occa- 
sionally functional without valve mvolvement when changes 
occur m the aorta in hypertension and arteriosclerosis It is 
practically never an unimportant murmur, as is the systohc 
in numerous instances It occurs m two organic conditions 
aortic regurgitation and mitral stenosis ’ 

In aortic regurgitaUon the murmur is soft and blowing 
it may be heard over the aortic area or over the entire 
precordium, but it is usually of greatest mtensity along the 
left border of the sternum at about the third and fourth mter- 
spaces Because it occupies ah of diastole it usually entirely 
obscures the second sound In well marked cases of aortic 
regurgitation there is lateral and downward enlargement of the 
hMrt mth the cardiac impulse In the sixth mterspace, throb 
Ding of the caroUds with head nodding, pulsation of the retinal 
v^ls, the characterisUc Corrigan or "waterhammer” nulse 
often a normal or high systohc blood pressure with a very low 
or almost absent (hastoUc pressure, giving the typical high 
pulse pressure of the lesion, throbbing of the femomi til,, 
posterior tibial and dorsalis peihs vasels^thX i ( 
starp systohc shock known JTe Z?’ 

macs, not infrequently over the iliacs svstohr nnA . 
murmurs are heard-dmown as Duroziez’s sign In ' 

marked cases, especially with a high ^ ^ 

a capillary pulse but a little care ^ 
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this Sign, as it may occur in some who have not aortic re- 
gurgitation, or even m normal mdividuals The best method 
IS to rub the forehead with a tongue depressor until it is 
h3qDeremic and as the redness begins to disappear the pulse 
may be seen as a rhythrmcally recurnng blush Do not stand 
too near the patient if you wish to see it to the best advantage 

Sometimes patients have entered the hospital with many 
of the physical signs of aortic regurgitation but the murmur 
does not appear until there has been a rest in bed for several 
days, when, with increased muscle tone, it appears with its 
usual qualities 

The earliest murmur of mitral stenosis is mid-diastohc, soft, 
blowmg and often difficult to hear In every case with an 
apical systolic murmur, espeaally if of sufficient duration, in- 
tensity and persistence, the mid-diastohc murmur should be 
carefully sought All murmurs vary with the amount of 
muscle force m the heart, with the cardiac rate and with the 
rhythm So the early soft murmur may be mid-diastoIic where 
the rate is normal and the rhythm fairly regular, sometimes 
it may be late diastolic or it may be early diastohc, especially 
when it precedes and merges into the rough diastohc, endmg 
in a sharp first sound, the murmur often spoken of as pre- 
s5^tohc Years ago the presystolic was considered the de- 
termimng diagnostic sign of mitral stenosis — often the disease 
was not recognized until this rough, sometimes called cres- 
cendo, murmur was heard It is accompanied by a thnll, a 
heavmg cardiac impulse and by a radial pulse small m volume 
and of low tension The thrdl is also presystolic but too much 
effort need not be expended in determining its exact time — if it 
IS fairly marked and accompanies a presystolic murmur, that 
IS enough It is agreed that the murmurs of mitral stenosis 
are caused by left-auricular systole and therefore they are 
soft diastohc at first, but as the warping and stenosis of the 
valve advance while the muscle force of the auncle remains 
fairly normal, the blood in passing through the narrowed 
opemng causes a rough murmur and a palpable vibration 
This roughness often disappears with dilatation of the auncle 
and wnth the onset of marked arrhythmia, m auncular fibril- 
lation especially, the murmurs may be entirely absent or heard 
only m the longer diastohc spaces When a blowing diastohc 
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murmur is audible at the area of cardiac impulse there should 
be little doubt about its significance — it is probably orgamc. 
Aortic regurgitation occurs at a valve opening which is con 
cerned with the second sound of the heart and the regurgitant 
blood stream obscures the sound of its closure The diastohc 
murmur of mitral stenosis occurs at a valve unrelated to the 
second sound, therefore is unobstructive to it The shape of 
the heart, the position of the cardiac impulse, the character 
of the pulse, the sounds in the blood vessels are all qmte dif- 
ferent in the two conditions 

Sometimes young persons with thm chests, who are nervous 
about being exanimed, espeaally by a new physician, may 
present what appears to be a vibratory murmur accompanied 
by a thrill which later entirely disappears Another condition 
producing a relative mitral stenosis without actual damage to 
the mitral valve is probably left ventricular dilatation 

Two condibons seem to produce a relative mitral stenosis, 
more commonly aortic regurgitation and less frequently dilata 
tion associated with adherent pericardium Several theories 
have been advanced over the years to account for relative 
mitral stenosis The time relations and other characteratics 
of the murmur are the same as in orgamc mitral stenosis, ex 
cept that the murmur is usually less intense and is unaccom 
pamed by a thrdl When the mitral diastolic murmur just 
descnbed accompanies aortic regurgitation it a known as the 
Austin Fhnt murmur In cases of organic mitral stenosis 
associated with aortic regurgitation, the lessened volume of 
blood caused by the stenosa often has a modifymg effect upon 
the Corngan pulse but this a not the case with a merely func- 
tional mitral diastohc murmur 

■pulmonary regurgitation a very rare but its murmur has 
all the characteristics of the diastolic murmur of aortic re 
gurgitation IVhile the latter a best heard along the left 
border of the sternum, the murmur of pulmonary regurgita- 
tion a equally loud or may be louder In the pulmomc area, 
but It a unaccompanied by signs in the penpheral circulation 
so characterauc of aorUc regurgitation Radiographic studies 
of the lungs for pulsaUoia and abnormal right-axis deviation 
m the electrocardiogram will help to differentiate the pul 
monaiy regurgitation murmur from the aorUc Mitral 


1516 


WILLIAM H ROBEY 


stenosis, by causing increased pulmonary tension, and there- 
fore dilatation of the pulmonary artery and valve ring -with- 
out valve pathology, may cause pulmonary regurgitation and 
the diastohc murmur thus produced is kno-wn as the Graham 
Steell murmur 

Other causes which must be considered are acute or chrome 
endocarditis of the valve as illustrated by a case seen a few 
years ago -with a gonococcus mvolvement of the pulmonary 
valve, chronic disease of the limgs, sometimes extended pat- 
ency of the ductus arteriosus and congenital defects which 
give rise to regurgitation as a sequel of stenosis 

PERICARDIAL FRICTION RUBS 

We have heard physicians debatmg the differentiation be- 
tween double murmurs and the pericardial friction rub The 
rub may be mistaken for murmurs, espeaally if the soimd is 
soft, faint, and audible only m systole, where it is often heard 
much better, because contraction is more active than filhng 
If you listen very carefully durmg diastole you will hear 
an exactly similar sound, although at times much famter 
The immistakable pencardial fnction rub is rough and raspmg 
durmg systole and of similar quahty during diastole, and may 
be accompamed by a palpable thrill Another important point 
IS that pencardial rubs often change their position in the 
precordial area from day to day, as orgamc murmurs never 
do When the faction rub is present it may obscure valve 
murmurs Let me illustrate what I mean by the change m 
position of the pericardia! rub, by recaUing an inadent re- 
ported some years ago The quest for a case of aortic stenosis 
m the hospital resulted in my bemg shown a twenty-seven- 
year-old male patient convalescent from acute rheumatism 
and having the condition I was in search of, accordipg to the 
diagnosis The man looked well and said that all of his s}Tnp- 
toms had subsided On hstemng over the aortic area, a rough, 
grating, systohe murmur was heard and also a very famt mur- 
mur of similar quahty m diastole There were no cardiac nor 
circulatory signs mdicating aortic stenosis or regurgitation In 
the absence of confirmatory signs of valvular disease and tak- 
ing mto account his recent attack of acute rheumatism, a 
pencardial fnction rub seemed probable Two days later tlie 
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rough systolic sound and the fainter diastolic were heard over 
the third interspace to the left of the sternum, the following 
day over the fourth and by the fifth day they were barely 
audible just above the cardiac impulse and then disappeared — 
In other words there was no aortic stenosis, but there was a 
pericardial friction rub Dunng acute infections, esjiecially 
rheumatic fever, the precordium should be explored for fric- 
tion sounds, knowing that they may be very transitory, but 
once heard, if only for a brief period, we should make a keener 
search for valve murmurs, smce we know that myocardium, 
endocardium and pericardium are probably all involved, al- 
though m varymg degrees 

TO-AND-FRO OR CORTUnJOUS MURMURS 
The commonest and least important of the conUnuous mur- 
murs, one long known to physicians, is the venous hum in the 
neck It IS loudest at the base of the nght side, less loud on 
the left, is beard m many normal mdivlduals, especially chil- 
dren, and 13 unportant to consider only because it may be 
transmitted to the base of the heart, where it may give nse 
to an erroneous diagnosis of aortic regurgitation, espeaally if 
the diastobc part of the hum happens to be prominent. The 
absence of other signs of valvular lesions will dispel their 
diagnoses 

Patency of the ductus artenosus gives a see-saw murmur 
louder in systole and best heard in the first or second inter- 
space to the left of the sternum Probably no other murmur 
has this contmuous, grinding character throughout the cardiac 
cycle, and if it can be disUnguished from the venous hum m 
the neck and arteriovenous aneurysms it is usually pathog- 
nomonic. 

SUMMARY 

Murmurs are merely a part, sometimes a very small part, 
of the complete cardiac and circulatory exammation ’ 

hledical history should be thorou^ and searchmg, as an 
aid in cstimatmg the importance of any murmur 

During the course of acute infections, espeaally rheu 
made fever, there should be no haste on the part of the medical 
attendant to reach a conclusion concermng a murmur Con 
valesccnce may enUrely change the cardiac findmgs 
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If a murmur is heard during a routine physical examina- 
tion, some mformation about it should be given to the patient 
or his relatives, because if it is passed without comment an- 
other physiaan at a subsequent exammation may imduly alarm 
the patient and you wiU be considered remiss 

The systolic murmur is much commoner than the diastohc, 
easier to hear but often more difficult to interpret The 
systolic murmur is more often functional than any other The 
duration and intensity of a S5^tohc murmur should be care- 
fully studied If the evidence points to a functional murmur 
the patient should be seen at regular mtervals to substantiate 
the opinion, because it is well known that many systohc mur- 
murs which are classed as benign because there is no other 
evidence of cardiac inefficiency, are actually the earhest mdi- 
cation of senous valvular pathology The louder systohc 
murmurs are usually associated with organic cardiac disease 
If the physiaan keeps the normal physiology of the valves 
in mmd he will not have to burden his memory with the time 
and character of murmurs produced by valve pathology 
Simple murmurs do not require treatment, while orgamc 
ones demand whatever the cardiac inefficiency reqmres 
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THE DIAGNOSIS AND MANAGEMENT OF THE CHRONIC 
OBSTRUCTIVE TYPE OF PEPTIC ULCER 

To treat successfully a patient with a peptic ulcer and 
chronic obstruction, one should know when an obstruction is 
m fact chronic and when surgery is indicated for its allevia 
tion 

Ulcers may produce aU grades of obstruction There is 
the transient obstruction, which is obviously the result of a 
pylorospasou Then there is the permanent type, which shows 
bttle fluctuation but may progress over a senes of years This 
kind of obstruction can be divided arbitrarily mto two cate- 
gories, the one which subsides on a good medical tdgime and 
the one that does not A word should be said at this place 
about the cause of the more permanent types of obstruction 
It has been taught for years that the obstruction which re- 
sponds to medical treatment is the result of spasm and edema 
and that the other group is produced by a cicatrization of the 
pylorus This teachmg seems to have been based on pure 
reason without observation, for there is really very little, if 
anything, to substantiate the Idea of a true cicatnzation In 
a recent conversation with a pathologist of wade expenence, 
he stated that he had never seen a cicatrized pylorus due to 
ulcer The late B W Sippy used to teach that retention dis- 
appeared on his treatment at the end of three months in SO 
per cent of the cases and at the end of nme months in 85 
per cent Therefore, it is reasonable to bebeve that obstruc- 
tion results from spasm and hypertrophy of the pylorus in 
most, if not all, of the cases This comphcaufin should pllw-' 
mately respond to medical treatment in virtually all cases, if 

ISU) 
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the treatment is persisted in thoroughly enough and long 
enough Hence the former pnnciple of treatment, that ob- 
struction reqmres surgery because of the nature of the con- 
dition, does not seem to be correct Surgery should be resorted 
to when it will reheve retention more easily than medical treat- 
ment, and thus save the patient time and spare him an ad- 
herence to a very strict and long continued regime 

The decision of when to use surgery may be deaded on 
one or more of the following aids to diagnosis (1) The 
roentgenographic findmgs (2) Evidence from gastnc as- 
pirations of undue retention (3) A history of obstrucbve 
symptoms (4) The failure or otherwise for the obstruction 
to respond to medical treatment In evaluating the use of 
the a;-ray in the diagnosis of obstruction, one must remember 
that this method of mvestigation merely reveals visual evi- 
dence of what seems to be taking place in the stomach The 
roentgenologist deduces from the available evidence whether 
or not an obstrucbon is present One of his aids to diagnosis 
is the presence of retention, the amount of which is usually 
expressed m percentage of the total amount of barium ingested 
Retention alone is not evidence for obstruction because com- 
plete retention may result from a lack of peristalsis This 
situation occurs most frequently under the influence of a head- 
ache or emotion, frequently preapitated by worry over havmg 
the roentgenographic study 

The type of peristalsis is a further aid to the roentgenolo- 
gist Increased resistance to the outflow of the gastric con- 
tents produces more work for the stomach with a resultmg 
hypertrophy of that organ Therefore, marked grades of 
stenosis are accompamed by deep peristaltic waves The pres- 
ence of a large retention assoaated with mcreased peristalsis 
usually IS good evidence for a so-called “high-grade” obstruc- 
tion However, since all degrees of hypertrophy may be en- 
countered, and smce hyperpenstalsis m the absence of any- 
thmg more than pylorospasm can occur, it is not always easy 
to differentiate between the two In such situations a history 
of obstructive symptoms is useful evidence although not in- 
falhble Some patients vomit more readily than others It 
IS not uncommon to find individuals with almost complete 
stenosis, who have never vomited, in contradistinction to others 
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suitable treatment for these patients, because chnical studies 
demonstrate that sole rehance on the rc-ray does not give the 
best criteria for treatment At the Peter Bent Brigham Hos- 
pital medical treatment was effective in only 38 6 per cent of 
the cases in which the gastric aspirations and the history 
agreed with the roentgen findings, whereas, it was of benefit 
m 68 2 per cent of the cases m which the roentgenogram 
alone suggested retention The retention »in many of the lat- 
ter group was doubtless the result of temporary spasm It is 
evident from this data that rehance on roentgen evidence alone 
will result in subjecting an unnecessarily large number of pa- 
tients to surgery 

This difficulty can be offset by utilizing the final method of 
study that was mentioned, namely, putting the patient on a 
good medical regime This medical treatment should be ef- 
fective in overcoming the known causes of irritation, namely, 
the hydrochloric acid and the effect of prolonged gastric 
residues This is accomplished most satisfactorily by a Sippy 
regime with gastric lavage every night and again in the morn- 
ing, if there is found to be an increase in the fasting contents 
This treatment should be continued if a large retention sub- 
sides quickly The persistence of a large retention after a 
week to ten days usually means a marked obstruction and 
surgery nught as well be used at once Meanwhile, no time 
has been wasted because these patients do better if they are 
prepared with frequent gastric lavages 

Medical treatment should be continued for six weeks to 
three months on patients with moderate retention Six weeks 
IS a minimum period on which to gauge the effect of treatment, 
because it seems to require this length of time for moderate 
degrees of pylorospasm to subside In fact, the first effect 
of medical treatment may be an increase in retention which 
later subsides This phenomenon is caused in all probability 
by a decrease in excessive peristalsis before a decrease in ob- 
struction takes place 

Three months usually is long enough to decide whether the 
obstruction is respondmg m a satisfactory way to medical 
treatment Although most cases should respond ultimately, 
if one persists in treatment long enough, usually it is better to 
use surgery after three months, if very definite improvement 
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bas not occurred Some gmde as to what constitutes a satis- 
factory response is given by the results obtained in this clinic 
It has been found that the end-results of treating a gastnc 
retention under 40 per cent is similar with medical or surgical 
therapy Because this figure was obtained before patients 
had had any treatment, it is wiser to use a lower figure after 
medical treatment has been used Hence, it is good practice to 
operate upon a patient who still has a 30 per cent retention 
by (he X ray after three months of good medical treatment. 
This gives us a plan for treatmg ulcer patients with re- 
tention One should employ surgery for patients with a gas- 
tnc retention of 40 per cent or over, who have evidence of a 
long-standing pylonc obstruction, as shown by deep peristaltic 
waves due to hypertrophy 

Patients with a retention of 40 per cent or over but with 
out evidence of hypertrophy by the i ray should have a pre- 
uminary tnal with medical treatment 

Por the patient with a large original retention of 60 per 
cCTt (R over, which may be due to either temporary inhibition 
n fo obstruction, a period of seven to ten days 

on medical treatment usually is sufficient to decide which kind 
ot treatment to use 

For all other patients with a retention of 40 per cent, medi 
w surgical treatment give equally good results 
ar/v. ^ o^'owing illustrative case demonstrates what can be 
Kcomphshed by careful medical treatment 

tof twent^T M rf I >‘'iar^)ld rent collector had bad symptoms of ulrar 

Iroubled ^ consulted us be 

eiainb!*^ ^ ^ rumbUnR of gas and fulnesa. He had not vomited. 

» 90 tto n»nf ^7* ettcnUally negative, A roentgen examination re* 
to *" ohxtnicUvc type of peristaliia He was 

“iEht Aft(«r fn,. placed on a Sippy rfglme with a^iraUona 

viiorotB treatment, the stomach was hypertonic, 

5 per cent. One 

Pcrhtahii mH • m , hospluf the stomach still showed vlfforous 

or of siven the choice of 

but he preferred to go on as 
^ He was the. obfalnl rigime wdlh daily tiplratiods for another 

at ISO to 900 ec of gastric contents each night 

"le paUenl saa n ®h>py treatment was 

a ^ ™ a ^fully supervised list of loods with 

^ for uj oort^i " “ i?’* treatment with aspirations 

“« l«.-o year. For the last two years he haslsplrated 
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only occasionally The retention has steadfly diminished until now he aspirates 
only 200 cc three hours after supper, and there was no retention by »-ray 
at the last examination 


Most patients would prefer surgery to undergoing such 
a long and vigorous medical treatment, but the case illustrates 
that marked obstruction will respond to medical treatment 
and it is, therefore, always justifiable to determine the effect 
of medical treatment on obstruction due to ulcer before in- 
stituting surgery 
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the clinical importance of the sequence of 

EVENTS IN BONE MARROW FAILURE 

Abnormalities in the penpheral blood picture must be 
interpreted with cauUon and with due regard for certain 
ph^ological prinaples and chmcal facts In both hospital 
and private practice we not infrequently encounter patients 
with imusual blood findings which reflect but poorly the true 
imderlying pathological condition, which may indeed be due 
ni “ systems other than the hematopoietic. 

Blood ^ctures varymg but UtUe from tbe normal may be asso- 
ciated with the early stages of the most fatal blood diseases 
and, on the other hand, marked changes may be but temporary 
draL fundamental or serious bone marrow 

ne foUowmg ^ iUusUate certam points in diagnosis 
and prognosis which may be of mterest to the cllmdan. ^ 


0 . 

to admUston to the hosolUl the PB' 

lud ion 7 Si In ^ «= 

w atUck of acute tomllUtli, for whlcb ihc ■dmliafon ihe ha 

»fxlh day of thh Ulneai the ann^r^ *yinptomatictIly Q 

flw hospHal on May 14 103S vor>e and was token t 

WM itiidiec 

the hetnodohh. « 

to d'te'ti^ ^ 1- An^ele. 
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showed 94 per cent lymphocytes and 6 per cent eosinophils The platelets 
were shghtly decreased Her temperature was 104° F , the pulse 130, the 
respirations 20 Both tonsils were enlarged, ulcerated, and covered ■with a 
grayish membrane The soft palate, uvula and pharynx were acutely inflamed 
Cultures for the throat were negative for diphtheria hacillL The unne con- 
tamed a trace of albumen, an occasional cast, and a few red blood cells A 
diagnosis of agranuloc 5 d;osis secondaiy to dmitrophenol therapy was made and 
the patient immediately started on pentnucleotide, 10 cc intramuscularly four 
times a day This she bore without untoward reactions In addition 3 cc 
of liver extract were given each day Appropriate symptomatic treatment 
was, of course, contmued and all dmitrophenol medication stopped 

From a clmical pomt of view she remamed very fll, semiconsaous and 
rational, but on Ma> 18, four dajs after admission, the white blood cell count 
had risen to 1700 per cubic centimeter, and there were found in the smear 192 
per cent poljTnorphonudear neutrophils, 16 2 per cent monocytes, 612 per 
cent lymphocytes, 1 S per cent eosmophiis, and 1 9 per cent unclassified cells 
The throat condition seemed definitely improved The pentnucleotide was 
contmued in full doses 

Three days later, on May 21, the patient’s chnical condition was greatly 
improved and the temperature droppied to normal The white hlood cell 
count had risen to 4000 per cubic milhmeter and the neutrophils were 35 per 
cent, but comadentally the platelets had fallen to 30,000 per cubic milhmeter 
The red blood cell coimt was still 3,300,000 per cubic miUimeter Many 
petechiae were noted scattered over the body and m the mucous membranes 
The platelet decrease, how'ever, proved to be of an evanescent nature, for 
five dajs later the blood contained a normal number of these elements and 
there was no further hemorrhagic tendency Moreover, the white blood cell 
count had then risen to 12,000 per cubic milliraeter, and the polymorphonuclear 
neutrophils to 65 per cent Pentnucleotide was then discontmued 

But by this time, two weeks after entry, the red blood cell count had 
fallen to 2,900,000 per cubic milhmeter, and the hemoglobin to 56 per cent 
A week later the red blood cell count had fallen still further to 2,500,000 per 
cubic millimeter This slowly developmg anemia, together wuth at least tem- 
porary marked reduction of platelets with attendant hemorrhages, aroused 
the suspiaon that the condition was m reality a true aplastic anemia or pan- 
cytopenia and the fear was expressed by some that a fatal termmation might 
be looked forward to Such, however, was not my opmion It may cor- 
rectly be assumed m this instance that the dmitrophenol was the cause of the 
existmg blood dyscrasia It may further be assumed that on or about May 5 
the toxic action of this substance had reached a sufficient degree to destroy 
or suppress, m large parts at least, the existmg active bone marrow The 
first outward and visible effect of such an action would be the partial or 
complete disappearance of the polymorphonuclear neutrophils, whose natural 
life m the penpheral blood is probably a matter of a few hours or at most 
a few days This findmg, together with the recognition of its significance, 
resulted m the withdrawal of the causative agent and the mitiation of those 
measures which at present seem most likely to result m a stimulation of the 
granulocytic elements of the bone marrow It is a matter of record that these 
cells did reappear m considerable numbers m less than a week There was, 
therefore, tangible and uneqmvocal evidence that the bone marrow w^as re- 
covermg, at least in so far as the granular series was concerned 
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With the red cell senes the situation is quite different. 
The average hfe of a red cell m the peripheral blood is gen- 
erally conceded to be from three to six vieeks The rate of 
formation of new red blood celb proceeds slowly, never with 
the dramabc suddenness with which white cells may be re- 
placed Under these arcumstances it must be obvious that 
if a bone marrow is virtually wiped out by some toxic agent 
on a given date, anemia of moment will not make its appear- 
ance m the peripheral blood for several weeks If, in the 
meantime, the noxious agent has been removed, if such meas- 
ures as may be regarded as favoring bone marrow recovery 
have been institute, and if there become mamfest certain 
signs of recovery of the bone marrow, such as an increase in 
the white blood cell count, then it may safely be assumed that 
the anemia, such as developed in this case, is the natural and 
inevitable result of the original Insult and need not necessarily 
be regarded as mdicating the development of a further or more 
serious disease Transfusions of blood under these arcum- 
stances are not, in my opimon, mdicated unless the patient be 
in actual danger from the anemia per se They may do more 
harm than good and severe reactions are not uncommon. 


In late May tiv*o and a half weeka after entry, the white blood cell 
OHrat had risen to 13,000 per cubic mflhmetcr and the Dcutrophils to 65 per 
croL The temperature, which had been normal for many days again rote 
The patient de^oped a dry hacking cou^ and complained of pain in the 
left upper chest, s Ray filim showed what appeared to be prwumonla in the 
Wt upper lobe As time passed It became Increasingly evident that the 
process was Indeed a pulmonary abscess. For this complication general *up>- 
Portlve and symptomatic treatment was Instituted In a month the absces 
under this coBscrvmtive regime was but half h* original size In another 
month h had entirely disappeared In the meantiine, the red blood cell count 
rose to a normal figure and by July 13 el^t weeks alter entry ah abnormal! 
tics of the blood had dluppeared and the patient was dinkally well, 

The lesson that such a case teaches is that the development 
of the vanous signs of bone marrow insuffiaency become manf- 
fest at varymg fntervals after the origmal provocative injury, 
leukopenia in a few days, thrombocytopenia probably in a 
week or so, anemia not for several weeks The natural his- 
tory' of recovering (or failing) bone marrow must be care- 
fully considered in any diagnosis or prognosis 

The implications den\ed from such considerations are 
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broad The late development of anemia followmg the action 
of a toxic substance on the bone marrow does not necessarily 
imply that some new and unexplamed insult has resulted In 
a similar manner the absence of anenua durmg the early stages 
of a blood disease does not necessarily rule out those conditions 
commonly thought of as bemg assoaated with profound and 
progressive anenua This latter point is illustrated by the 
following case 

Oase H — On April 22, 1935 I saw with Dr H T French and Dr C C 
Stewart of Hanover, N H , a boy fourteen years old He had always been 
strong and well and led a normal and active outdoor life The only fact of 
any possible moment m his past history was that m mfancy his diet had, for 
a short while, been defimtely madequate and unbalanced For several weds 
prior to admission to the hospital he had seemed somewhat lary and somnolent, 
he lacked imtiatlve and was mattentive On April l5 he had a severe head- 
ache and complained of anorexia, nausea, and occasional vomiting There 
was no abdonunal pam On admission his temperature was 103° F This 
gradually fell to normal m three days, only to rise again to 102° F on the 
fourth day On exammation at this time (April 22) he was found to be a 
well-built, strong-lookmg boy, a httle drowsy and listless, but rational and 
cooperative There was a detote but mmimd bilateral horizontal nystagmus 
The remamder of the physical exammaUon was essentially normal There was 
no lymph node enlargement m any region The spleen could not be felt even 
on deep inspiration There was no tenderness, spasm, or masses in the ab- 
domen Neurological exammation was normal except for a questionable stiff- 
ness of the neck Neither lumbar puncture nor a:-ray films of the chest re- 
vealed any abnormalities 

The red blood cell count was 4,800,000 per cubic millimeter, the hemo- 
globm 90 per cent, the white blood cell count 2500 per cubic milhmeter with 
90 per cent normal lymphocytes, 8 per cent polymorphonuclear neutrophils 
and 2 per cent monocytes The neutrophils showed no evidence of toxic de- 
generation such as are so frequently seen in the presence of an infection The 
platelets were normal m number and appearance 

The condition was, therefore, essentially one of unexplaiqpd leukopenia, 
neutropenm, and fever Idiopathic agranulocytosis seemed out of the question 
It IS extremely rare at this age Fever of moment in this disease is due to 
mfection secondary to the leukopenia and this mfection is almost always 
obvious on careful exammation No such infection was in evidence Further- 
more, no drugs had been taken which might logically have been regarded as 
productive of the leukopenia Leukemia is usually accompanied by progressive 
anemia, bleedmg and the finding of abnormally young cells in the peripheral 
blood, these features are almost constant once fever has set m Yet it must 
be recognized that m leukemia of children there may rarely be but moderate 
departure from the normal white blood cell picture and, as pomted out above, 
anemia of any great degree does not develop under such conditions until after 
the lapse of several weeks A diagnosis of leukemia m this case, therefore, 
could not be summarily discarded It seemed, however, extremely unlikely 
and was not at any time seriously entertained There remained the possi- 
bility of some obscure mfection of uncertain nature and unknown locus Such 
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a dagBOiU \Tould not advance our practical knowledge of the case to any 
way as long, that U ti lU locus remained unknown 

The boy contuuied to run an Irregular fever for three weeks. Ihirlng thb 
lime the white blood cell count ranged from 1500 to 3000 per cubk millimeter 
and the neutrophOs from 10 to 18 per cent At no tfane were abnormal or 
Immature white blood cells seen In the smear Gradually bis general con- 
dition imptoved. The fever abated The blood picture became normal and 
he returned home apparently well on May 10, approximately four weeks after 
admission to the hospital 

He remained well until May 25 when once more bb temperature rose, 
this time to 104 F The Initial symptoms of drowsineas reappeared and once 
more nausea anorexia and vomiting occurred Coincidentally the white blood 
cell count fell to 900 per cubic ralllimcter and the differential count revealed 
100 per cent liTuphncytes, all of them normal The red blood cell count bad 
fallm to J^OO/XM per cubic mlUlractcr and the hemoglobin to SO per cent. A 
Dew element, anemia of unexplained origin had appeared The physical examl 
notion was stHl caentially normal Thera was no enlargement of Ibe lymph 
nodes or spleen Examination of the abdomen was negative. The elevated 
lemperature continued and on June 3 reached 105 F At this time there was 
defiidte sortneas of the throat and the gums were found to be swollen and 
spongy Retinal bemorrhagea appeared to both eyes A third dement, the 
bemorrhagic diathesis, had appeal^ The red blood cell count had fallen to 
I,fi00/X)0 per cubic mOUmeter 

No^ the signldcince of the anemia hero would appear to be quite dif- 
ferent from that in the first case. In that instance there was a and 

removable ethlogiod agent which produced a sequence of events from which 
anemia was to be expe c ted to develop even in the face of evidence of recovery 
on the port of the other blood elementa. In the case of the boy we were 
dealing with a leukopenia of unknown origin and fluctuating course to which 
the subsequent development ot anemia added luriher evidence ol a serious 
hone morrow disease It aeemed evident once anemia and thrombocytopenia 
had deNTloped that unleai some definite and logical cause for the Itenutologlcal 
abnormalities could be found one would have to g primary and 

probably Immcdlable bone marrow disorder 

Neverthelcst, the temperature once more gradually came down to normal 
and there was definite clinical improvement The wblte blood cell count rt»e 
to 2000 per euWe mflUmetet and the neutrophils to 24 per cent TTie «rn>TTiU, 
bowc\Tr, persisted to spite of toleorivc Utatmtul with lion and hvtr extrad. 
After this period of improvement the temperature again rose predpitantly, and 
the red blood cell count {cU to 7S0fl00 per cubic tnPlhnetcr Not the slljdiitat 
e^ence of regeneration of the red cell scrica could be found The white 
blood ceD count dropped to 500 per cubic mflUmeter, aH granular ceDs dls- 
sppeared and the boy died to early July, three months after the initial 
•ymploms 


We are indebted to Dr R. E hUfler of Hanover N H for a study 
^ the necropsy material The positive findings were few There was a 
appendldtfa with lose of the mucosa and massa of bacfllL some In 
^ ^ wperfldal tissue In addition there wai a slight periportal 
ubrosii ol ibe Hitt probably secondary to the oppeadkeal Infection. From 
o]Wdix a baeterfum of uncertain nature was recovered The bone 

InOliratlon On alcrojcoplcal Mamiiatlon there waj obvfoin o 
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marked hypoplasia of all the formed elements Such few cells of the granular 
senes as were present appeared normal Erythropoeisis was scanty There 
IV as no evidence of mvasion by any mahgnant tumor 

WTiile the case cannot be reconstructed with complete as- 
surance, it would appear most likely that a slowly developing 
pancytopema was the essential and primary lesion and that 
comcident with each period of marked neutropema there was 
an exacerbation of the existing gastro-intestmal mfection 
Such an interpretation would be m accord with chnical ex- 
penence It may also be argued that the mfection was pn- 
mary and resulted m the pancytopenia, but chrome infection 
rarely produces such a blood picture when the chmeal evi- 
dence for this infection is so slight as to be unrecognized dur- 
ing life and when postmortem studies reveal only a relatively 
rmld and locahzed infectious process Infection, when over- 
whelming, produces exhaustion of the bone marrow with evi- 
dence in the penpheral blood stream of ineffectual and 
spasmodic attempts at regeneration On the other hand, 
drowsiness, nausea, vomiting and fever are common enough ac- 
companiments of extreme leukopema and of pancytopenia and 
it is important to remember that in this latter disease the process 
does not steadily progress with smooth regulanty, but rather 
by a senes of renussions and relapses It is important, fur- 
ther, to remember that aU the formed elements are not sunul- 
taneously or equally depressed As a rule the white blood 
cells suffer first, the red cell series second and the platelets 
last, although of course there are many exceptions to this 
general rule Moreover, in the presence of leukopenia, even 
of the most transient sort, any existmg infection may advance 
apace, to subside agam as the primary defense against mfec- 
tion, the leukocytes, is reestabhshed Taking aU the evidence 
at hand, it would seem most logical to assume the presence 
of a progressing pancytopema of unknown pathogenesis with 
a concurrent and secondary gastro-intestinaJ infection In 
any event, extreme leukopenia and neutropenia in the presence 
of fever must be regarded as ommous, even though the 
phenomena may appear to be transient We should be guarded 
m our prognosis, even though there be no anemia, remember- 
ing, as in the first case, that it takes time for such to develop 

In brief, one cannot or should not interpret the whole 
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PAIN m THE REGION OF THE HEART 

IntroduotloiL — ^We shall deal in this paper with pain in 
the region of the heart that is not an gin a pectons Tie dif- 
ference between pain or distress m the region of the heart and 
angina pectoris will not be discussed, because descriptions of 
angma pectoris can be found in many textbooks and a repeti- 
tion Is not needed 

The pain or distress m the region of the heart with which 
we ate concerned not only is not angina pectoris, it is nearly 
always not a symptom of any organic disease, and is usually 
definitely neurotic- This statement will surprise very few 
Physicians generally are fatnlhar with the fact that pain in 
the region of the heart, even when it is of great seventy, may 
he a neurosis Nevertheless, we find that such pain, when 
encountered clinically. Is so disturbing that it frequently causes 
physicians, particularly when they have it themselves, even 
though they are tedudcally familiar with cardiac neurosis, to 
behove that the pain must be an indication of organic heart 
when It is not The need for correct diagnosis is clear 
here is s vast difference fn the treatment of cardiac neurosis 
^ could ate many case histories to 

* errors of judgment In either direction may be dls- 

tons In this connection, we find that minor errors in 
la^osis and treatment are often caused by a failure to ap- 
neurotic pain m the region of the heart may 
r comadently with organic heart disease In fact, neu 

ISM 
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roses are proportionately higher among those who have organic 
heart disease Cardiac cases naturally have their attention 
directed toward and their anxiety aroused by the action 
of their hearts Often, for example, a patient with mitral 
stenosis consults a specialist not because of symptoms due to 
the rmtral stenosis, mitral stenosis may give no subjective 
symptoms whatsoever, but because the patient, knowing of 
the heart disease and its dangers, develops neurotic symp- 
toms suggesting to all concerned an alarmmg situation We 
also beheve that, in spite of its importance, cardiac neuro- 
sis has been neglected We seldom find it demonstrated m 
clmics or discussed at scientific meetmgs It is a confusing 
topic and, therefore, perhaps avoided We beheve a discussion 
of it IS in order 

Termuiology — People suffering from vague symptoms, 
including pain m the region of the heart, which we nowadays 
definitely label neurotic, s3miptoms which tend to be confused 
with symptoms of organic heart disease, have long been recog- 
nized Terminology has contributed to the general confusion 
concermng them The inept term “functional heart disease” 
was formerly used to classify these cases and indeed we find 
It still used at times During the W^'orld War these cases were 
vigorously studied, and this term was abandoned The names 
“soldier’s heart,” “disorderly action of the heart,” “effort 
syndrome” and most apt of aU, “neuroarculatory asthema,” 
were applied to them We will use this last term for the re- 
mainder of this article, abbreviating it to its imtials, N C A 
This term is generally somewhat famihar 

A distinction has been made by some observers between 
“cardiac neurosis” and “N C A ” on the basis that m the 
former there is no objective evidence of cardiovascular dis- 
turbance We beheve it is mappropriate to try to make such 
distmction smce our cases grade evenly from one class to 
another and mdividuals change their symptoms so that one 
would have to reclassify them from time to time We would 
refer to N C A mcludmg those patients who would be called 
“cardiac neurosis” by those who wish to attempt a distinction 

N. C A Among Soldiers — Study durmg the war was 
forced by mihtary and econonuc necessity In England alone, 
at one time, 30,000 soldiers were in hospital supposedly com- 
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pletely disabled by N C A Physidans found themselves 
unprepared for these vast numbers of disabled young men with 
symptoms referable to the heart. The disorder did not re 
semble clearly anything with which they were familiar in civil 
practice 

In brief, the disturbance was as follows soldiers who had 
It typically found themselves unable to carry on because of 
exaggerated feelings of extreme fatigue, they fell out of hne 
of march and dropped at dnll Though the symptoms dif 
feted in individuals, in general they complained of stabbing 
or teanng pains at frequent intervals, usually below the heart, 
rarely throughout the chest or down one or both arms Their 
hearts raced often at a terrific rate, sometimes more than ISO 
beats per minute If exercised on a flight of steps, or by 
100 hops, their pulse rates did not return to withm 10 beats 
of the preexercise rate after a two nunute rest, they thus 
showed a poor response to effort Their blood pressure might 
be unobtamable when they first stood up, but within a few 
seconds or minutes would climb to a high systolic level, often 
with a relatively low diastolic leveL Some fainted suddenly 
and remained unconsaous for as long as twenty minutes They 
trembled so that some could not stand at attention, and 
had a sense and appearance of anxiety, of “impending 
calamity ” They were breathless on slight exertion and spoke 
of a sense of suffocation, tachypnea was the rule even at rest 
It was noted that their hands, feet and ears tended to be 
cyanosed, their extremities were cold and they sweated freely 
Of course “myocarditis” was the first diagnosis considered 
But direct exanunation of the heart showed no faraUiar signs 
of heart disease in the vast raajonty of cases and it was found 
that rest was bad for them while exercise helped the majority 
of them After a six weeks’ course of graduated exercises 
and drill, roughly 20 per cent of these soldiers seemed able 
to return to full duty, 20 per cent appeared completely dis- 
abled, while the remainder could carry on some degree of 
duty Furthermore, these individuals never developed heart 
failure, no matter how breathless or exhausted they became 
No matter how severe the heart pain they never died. So 
myocarditis as a cause of the symptoms had to be rejected 
Hyperthyroidism was clearly suggested by some of the 
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symptoms — rapid heart, tremor, mcreased fatigabihty But 
the patients never developed clear signs of toxiaty refer- 
able to the th 5 Troid gland, and this possibihty was also rejected 
No disease appeared to be closely assoaated with the con- 
dition The most that one could say was that the incidence 
of chronic mfections, in particular tuberculosis, was somewhat 
higher among these N C A ’s than in the general population 
To be sure, N C A symptoms in some cases occurred for the 
first time or were aggravated by convalescence from acute 
disease or injury So the effect of orgamc disease or ph 3 ^ical 
trauma m imtiating the sjunptoms could not be ignored even 
though it was clear that orgamc disorders or their late effects 
could not account for the great majonty of the cases The 
S5miptoms were the same where there was no apparent cause, 
or when they followed pneumoma, rheumatic fever, trench 
fever, battle wounds, shell shock, a drunken debauch, promo- 
tion, demotion, or bad news from home 

Five years after the war it was foimd (2) that 33 per 
cent were improved or well, 3 2 per cent had become worse 
The condition of the remainder was stationary This must not 
be taken as a gmde for prognosis for N C A in civil hfe Any 
famiharity with the severely disabled N C A soldiers shows 
the unfortunate fact that they are more secure if they remain 
disabled Feehng their inadequacy, they dread to be pro- 
noimced well and forced to take care of themselves Re- 
assurance can have httle effect And indeed one can only 
reassure them half-heartedly There is no certainty that they 
will succeed m bemg well if they try 

Follow-ups have shown that these N C A ’s were good 
hfe insurance and operative risks 

N. C A m Civil Life — ^It was through the study of 
soldiers that a sohd, though inadequate, basis was estabhshed 
for the imderstanding and handling of patients with N C A 
encountered m civil practice For a few years after the war, 
occasional reports and studies of this condition appeared, but 
for the past fifteen years it has been seldom dealt with in lec- 
tures or medical pubhcations We are forced to turn to the 
older descriptions for reference and we do not often recog- 
nize m them the condition we now encounter, for mdividuals 
who match the wartime cases m seventy of signs and symp- 
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toms are now ranties This may be because in avil life we 
rarely have anythmg analogous to the war as a cause of sud- 
den and tremendous psychic shock among relatively young 
people and one can usually more readily escape from the 
Severe tensions that do come in civil bfe The symptoms of 
N C A as encountered today are less dramatic and, at the 
same time, less clear cut than the war cases Nevertheless, 
they are often as disabling and sometimes the symptoms are 
as severe as ever 

The symptoms of avilian N C A are so various and 
vague that a thorough description would be difBcult and un 
desirable We find they are b«t described by illustrative cases 
presented against the background of theit social and economic 
environment We will later give such cases Certam symp- 
toms, however, occur so consistently that we will mention 
them Of course, “heart pain” it grades in seventy from a 
merely uncomfortable sensation or consciousness of the region 
of the heart or of the heart beat to precordial soreness and 
stabbing or pinchmg pain, sometimes of great seventy Such 
pain IS by itself strong evidence of N C A. A complamt of 
breathlessness which really consists of sighing or a sense of in- 
ability to get enough air in the lungs, is also a dear sign of 
N C A The precise value m diagnosis of other common 
symptoms and signs, such as great fatigabihty, breathlessness, 
tremor, cyanosis and tachj cardia or poor response to effort is 
much less 

Cunous case histones could be given where violent 
dyspnea or uncontrollable tremor or repeated famting or com 
plete helplessness from sudden sense of weakness were the 
outstanding complaints of cases severely disabled and sus 
pected of heart disease, though the symptoms were purely 
netuoUc, and were reheved by proper treatment But such 
cases are comparatively rare The most common outstanding 
complaint of the N C A today is some degree of pain in the 
region of the heart 

CASE REPORTS 


0»M E— Thb paUent U a forty flvo ytar-oM bluy itirteon who married 
rather late and has 2 amall chfidren. His falhee died ol anstaa The pallenl 
has Irequenth made a concct dlasnosla ot cardiac ncimals on his own pa 
Uentj nmrlheleas. h reported for caandnatlon with a looV of despondency 
and weariness and placing his hand beneath hb heart said, “1 m done Angina." 

YOU 1^—97 
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He also complained of precarious sleep and a general sense of fatigue and 
numerous minor symptoms Physical examination was negative except for a 
left inguinal hernia He had had this for a year, shortly before the onset of 
his heart pam It had prevented him from exercising, with the result that he 
had gamed greatly in weight and was in “poor condition ” He had, however, 
“always kept putting off an operation ” He feared that he would have an 
embolus and die He was advised to take a three months’ vacation There 
was improvement but only for a few months A year later, he consented to 
the hernia operation As soon as he recovered, his symptoms disappeared and 
he began to engage in active athletics He has remained well for several 
years, though on questionmg says that he has little echoes of his pam when 
especially worried And, hke many physicians, believes that eventually he 
will die of angma Many do 


Oase n — This is another physician, thirty -two years old, married with 
one child, who has been engaged in practice for five years, and through unre- 
mittmg hard work is now succeeding He has a good family and past history 
and no vices He states that “for the past several months, I have frequently 
had a sharp stinging pam just under my heart, lasting a few seconds I am 
slccpmg badly My wind is not as good as it was I have been staying up 
late working and have stopped regular exercise during the last 2 years and 
have gamed a lot of weight I have never had rheumatic fever, but will you 
listen to my heart?” The cxanunation was negative, and when he had been 
reassured and put on a proper schedule of hours for sleep, cxcrasc and diet, 
h,s symptoms vanished When asked several years later about these symp- 
toms, he failed to recall that he had had them or that he had consulted one 
of us 

Oase HI — This patient is a healthy, attractive young woman of twenty- 
seven, the mother of one child Her husband had left home to develop an 
artistic talent He stayed longer than was expected There were rumors of 
unfaithfulness on his part The patient developed disturbing heart pam and 
consaousness of her heart beat which frequently was very rapid and forceful 
There was breathlessness, easy fatigabflity and sleeplessness These con- 
tinued m spite of reassurance and a hygienic rdgime until she obtained a di- 
vorce with a finanaal settlement and retired with her child to live with her 
parents Even then, there were milder recurrences until she was married to 
another, but smee that time she has remained well 

Oase IV — This patient is a psy chiatnst of seventy-two years, charming 
and mtelhgent, w'ho had lived a successful hfe without special hardships, ill- 
nesses or disasters He stated that “I awakened frequently this last wntcr, 
and am consaous of my heart beating hard at times and of a sense of soreness 
around the precordium commg and going for days at a time On occasion, 
I have the sensation that I am suffocating and desire to take a fuli breath I 
am fatigued I come to you to see if 1 have heart disease or a mother-in-law 
complex” He did not have evidence of heart disease, he did have a mother- 
m-law, aged nmety-two, who had come to hve in his home and who was a 
source of mcreasmg anxiety, but he also, though past the age of retirement, 
was contmumg his work and lectureship from year to year, while constantly 
before hun was the unexpressed question, “when shall I break?” 



1539 


PAIN m THE EEGION OP THE HE A RT 


Tbe neurotic sjToptoim dhtppeated with wpbnaUoiu and be naumcd 
work with comfort But the Inevitable break came without wanring a lew 
yttit later with an entirely dlffeienl set o( ? 3 ,Tnplona. 

Cue V^-Agiln we am dealing with a ph>Tician, a teacher and comultant 
of forty, who has never been and rtatea that he h not nervoua. There 
have been no disaster In bfa lilt, he haa a happ> home acveral children and is 
succtsalul tn hh profeasion For a few month*, ho had noUced growing 
{atlgabillty and breathlewiWB at hU acoirtomed task* and aubhlng paina 
and a sense ol lotejwsa arouwt the heart Phj-sical e»minaUon revealed no 
abnonnairty He w’tis rtasaured and dUnisslon TtfiuUtai in the Wea that he 
wa» not enough aercbe or rest This wn» corrected but no lmpro\T 

ment occurteil He then gave up lawkine, b which he had hidulged heavily 
and iUn be waa no better Finally hb teeth were x rayed, three badly ab- 
Ktssed teeth were found and remov'ed and within three or lour day* he 
eipertetictd complete and laating Tehcf from hia simplmns 

Case VX — ^Thb woman zww over fifty waa acen by one ol us ten scars 
ago as the eighth consultant on her case She was married, had 2 chfidren 
and her envffonment o'*! pleasant and easy She bad a normal inheritance 
except that a craodmothcr had been a cai^t Invalid lor thirty yttit She 
herscU had been kept out o( ichool for a > ear when fourteen years of age 
with ^'anemia and myocarditis," but othembe bad had no significant iHneses 
Her 2 ehJJdrejJ were bom within two yean of her mairligt. Twenty year* ago 
foQowiog hec second and last pregoancy. she began to suSer from frepuest 
attacks of te>'ere stabbing p&ln oN'er the precordlnm, together with consclou*- 
neas of the heart beat Her heart rate, whenever L^en was found to be 120 
heat* pet minute or over There we* weaknea, easy iaUgabUHy and breath 
fessness In addltioa. she cuITered from v*ague dige^ve dhturbanca These 
lymptomi had persisted to the date of this mamlDatlon Her symptoms 
were such that she uxi otdy able to be op about rijc hours a day and felt 
that *he had to be driven everywhere she went She supervised her home 
*Bd chDdren but could do no work. She had no particular relaxations although 
she read a good deal Her life with her husband was appartnUy congenial 
Her ph>skal examination n-as quite negatlv'e, except for the Ueb)^!!!* 
and »ome acrocyanosis. Treatment proved umucccsi/ul A recent report 
from her famfly phyaidan stated that her condlUcn Is stm imchanged 


VIL— This patkat b a thirteen ycar-okf girl Since the death of 
her father from angin* when the wa* eight yrsux old she and her mother had 
lived with a grandmother During tbb time she ha* sfcpt with her mother 
The patients olaraenia commenced rix month* bjtd Her sjTnptoms extend 
over thh six-montb period She began b> dWiUng school the trembled and 
felt faint and breathless at meeting people. She bad aoreness around the heart 
and frwiuenl tubbing pains Her heart raced at time* She dreamed dream* 
of the amdely type frequenUj She would hardl} allow her mother out ol 
her ti ght One night, while her mother was attending a ciuh meetinc she 
operie^ on aUack of heart pain so severe that a ph>-»JciiD wa* caDed at 
W Ilut be feared (he chfld .offerins from rheuroatle 

W dheire Mid thn du »oiiM hare lo rermln fn bed for an Indehnltc period 

the tjTuploms became worse. A prav’e prognosis was dvea. The mother 
care op aU onulde acUilUe. and ihn-oted neariy ererj moment liber AW 
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The symptoms increased There were tantrums, famtmg spells, blumng of 
vision and transient hemianopia The chdd had written poems for years, 
the poems had grown more mature as she grew older She contmued to wnte, 
but now the content of her poems reverted to nursery rhymes 

Durmg the six months of her iUness the grandmother had scolded the child 
and mother persistently, advismg the mother not to spoil her daughter, to go 
out more and not to stay home and act as nurse When the ph 3 ^cian was 
appealed to, he was dishnctly apprehensive regardmg the child’s heart and 
msisted on complete rest (The physiaan, an experienced and able practitioner 
was not a poor diagnostician He was faced with a situation which agam and 
again is found alanmng by other able men ) 

Physical examination of this child was negative In spite of the seventy 
of the sj'mptoms and the difficulties of the situation, brief but unreserved dis- 
cussion of the case with mother and patient together was followed by almost 
complete rehef of S3Tnptoms and a return to normal hvmg which has lasted 
for a year 

Discussion — These above cases are chosen as t5qjical The 
essentials of each are found in many others With the pos- 
sible exception of Case V, none had any orgamc disease which 
could directly cause the symptoms, and all had sound cardio- 
vascular systems In regard to most of them, factors in their 
lives producing anxiety states could be readily ascertained, al- 
though these factors had not been appreciated by the patients 
themselves Thus in one patient. Case I, it was an unsuspected 
dread of death from a needed but postponed operation, m an- 
other, Case III, a disturbance in her relationship with her hus- 
band, a third. Case IV, was apprehensive of the breakdown of 
old age, while a fourth, Case II, was in poor physical condibon 
from overwork and under-exercise and sleep In Case VII 
an intricate and demanding attachment to her mother and 
jealousy for her attentions led to a state of complete invalidism 
at adolescence Only in Case VI, the sole one which did not 
respond to treatment, are the factors producing the psychic dis- 
turbance hidden In handling N C A ’s in general, it is not 
often necessary to resort to the radical therapy of such work- 
ers in abnormal psychology as Freud and Adler, but it is by 
no means ivise to dismiss their theories as never applying In 
die more serious and resistant cases, such as Case VI, therapy 
along tliese lines may offer the only hope of rehef One wishes 
that this patient (Case VI) had been analyzed 

Focal infection, as m Case V, appears definitely as an ex- 
ating cause now and then, and effective treatment is dependent 
on its removal But focal infection is not demonstrable in 
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the majority of instances, and attempts to cure all by finding 
and removing obscure possible foci of infection repeatedly 
end in failure 

Thus, the ordinary wear and tear and vtctssitiides of life 
ivith their resulting anxtety states, bad habits of hving, and, to 
some extent, in a few inheritance appear as the exatlng fac 
tors in most cases N C A may occur at all ages in both 
sexes, in all soaal conditions and among those with all degrees 
of mental abihty These Individuals are usually not consUtu- 
Uonally “neurotic” unless we apply this term extremely widely 
It IS very common among physicians Most of the patients 
get well 

The diagnosis of N C A rests on the recognition of the 
peculiar nature of the desenbed symptoms It does not de- 
pend on the exclusion of organic disease It is not made by 
physical signs or tests 

No matter how elaborately we develop routine physical 
examinations and laboratory tests, the diagnosis of this com 
mon condition can only be correctly made from the personal 
judgment of an enlightened physician Though in the great 
majority of cases the diagnosis to an expenenced physician 
IS easy, there are occasional cases that make even those who 
deal with these cases daily wish to shift the responsibility, and 
that keep us awake mghts We do not often worry for fear 
we may be overlooking a senous heart disease Pain m the 
region of the heart can, of course, be caused by pericarditis 
It may in tare instances be caused by pressure from a greatly 
enlarged heart, though cardiac enlargement as a rule causes no 
pain But, aside from these, pain such as we are concerned 
with is not caused by obscure heart disease. But there are 
rare, sometimes serious organic diseases, that can give pain 
in the region of the heart that is not an^na and that neurosis 
may simulate Following arc some of these rare diseases that, 
in our expcnence, have caused severe pain in the region of the 
heart The principal lesions, not cardiac, above the diaphragm, 
which we have found in our private consulting practice as a 
cause for precordial pain are mediastinal, lung and esophageal 
tumor or diverUculitis, diaphragmaUc hernia, pulmonary em 
bolus, and cervical arthritis Below the diaphragm, disease of 
the stomach, gallbladder, duodenum and pancreas One some- 



1542 LAURENCE B ELLIS, BURTON E HAMILTON 


times reads of obscure chest pam which is labeled “pleuro- 
dynia,” as though this was a specific disorder We have never 
allowed ourselves to make such a diagnosis Patients fre- 
quently believe and are encouraged to beheve that pain m the 
region of the heart is due to pressure from gas in the gastro- 
intestmal tract This explanation serves to distract Ae pa- 
tient’s mmd and to relieve apprehension But it commonly 
causes cribbing and belching and resort to various remedies, 
not always harmless And, sometimes, the result is a real 
discomfort from gas pressure We should remember that pam 
in the region of the heart is nearly always neurotic Gastro- 
intestinal discomforts are common symptoms among neurotics 
Bad habits, cathartics, cribbing, unnecessary dosing are easily 
induced 

Because of the similarity between the symptoms and signs 
of N C A and those of hyperthyroidism, the latter condition 
should always be considered and ehminated, if necessary, by a 
basal metabohc rate determination It is often wise to take 
the basal metabohc rate on an evident N C A in order to 
convince the patient that hyperthyroidism is not present 

N C A as seen today is treatable and the prognosis, on 
the whole, is good The great majonty of patients get well 
qmckly, often with no more therapy than reassurance A small 
proportion, possibly 10 per cent, tend to be prolonged with a 
tendency to recurrence A few remain fixed for years, per- 
haps for hfe But even the most prolonged and intractable 
cases sometimes suddenly get well We cannot handle them 
all alike, though some need following indefinitely, many are 
cured at once with reeissurance and should not be encouraged 
to remain under surveillance, which, m itself, may be poor 
therapy 

The general pnnaples of treatment are reassurance, re- 
peated as often as needed and as convinangly as possible, 
and a regime of diet, rest, exerase and work smted to the in- 
dividual Drugs, in general, are not indicated, digitahs and 
the other specifically cardiac drugs do no good Occasionally, 
m selected cases, sedatives may be used temporarily to combat 
excessive nervousness or sleeplessness But, m our opmion, 
the use of sedatives ought usually to be considered as an eva- 
sion Explanation and reassurance rather than narcotics are 
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m order Any reasonaWy correctable defects, such as infected 
teeth, should be corrected 

They should have time for sleep and tune for rest and re 
laxation dunng the day But they should not be put to bed 
Sometimes a long overdue vacation is helpful, but, In general, 

It IS possible and desirable to get the paUent well Me at work, 
regulating the daily rfegime so that the paUent does not aver 
work and does stubbornly follow the rules of bodily and men 
tal health m spite of doubt and discomforts Diet should be 
adjusted to maintam the patient’s weight within proper lunto 
Vague digestive disturbances, mentioned above, frequently re 
quire a nonimtatmg diet, Habits of cribbing, and poor bowel 
management often need correcting On the whole, elaborate 
schedules of graded exerases such as were developed for the 
war cases has proved neither necessary nor especially helpful 
m civil practice It is exceedmgly difficult to apply such 
schedules thoroughly to patients who cannot be observed and 
controlled like soldiers Treatment of N C A by the more 
elaborate forms of psychiatry, such as we mentioned in discus- 
sion of Case VI, espedally psychoanalysis, has been bttle tried 
as yet, but keeps suggesting itself as a logical possibibty Be- 
cause of expense and time, psychoanalysis cannot be widely 
used by a cardiologist or an internist. And we should remem- 
ber that* we know that it Is not necessary to resort to such 
heroic methods for satisfactory results m the great majonty of 
cases It is possible that m the future, the rare intractable 
cases will be recognized and come promptly under the case 
of a psychiatrist, while the cardiologist, becoming more versed 
in the technic of psychiatry, may be able to handle the usual 
cases in a more comprehending fashion One hopes that more 
enlightenment from modem psychiatry will ennch what we now 
cherish as hard won common sense in the treatment of these 
common neurotics and not lead us to costly errors, as have 
other theones that explamed the neuroses on the basis of some 
organic disease. 


N 0 A. OompUcating Organic Heart Disease —Fmally 

TO should like to cite two cases with N C A and with organic 
heart disease It must be remembered that patients with or- 

have N C A These N C A symptoms may be the real cause 
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of a disability, and may be totally unrelated to the organic 
disease We were surprised recently to find that 20 per cent 
of a large series of young women with rmtral stenosis seen in 
private practice complained of heart pam which was exactly 
hke the pam described by patients with sound hearts who had 
N C A 

Case vm — The patient is a young woman, aged twenty-three, who was 
three months mamed and three months pregnant She had no knowledge of 
any cardiac defects She led a normal life with much exercise She stayed 
up all one mght at a dance, drank a httle Then durmg sexual mtercourse 
became breathless, orthopneic, and raised pink-stamed sputum Orthopnea 
and breathlessness with signs of congestive heart failure contmued for several 
hours and cleared Seen the following day, her physical examination was 
negative except for mitral stenosis Smee then the patient has led a symptom- 
less life with careful restrictions for twelve years, and has had 3 successful 
pregnanaes Following the death of 1 chfld by acadent, she developed severe 
pam for the first time m the left chest m front, particularly below the heart 
and m the axilla She became consaous of her heart beat, which was rapid 
She frequently felt a desire to take a deep breath She had anxiety dreams 

The physical examination showed no evidence of congestive failure and no 
change m her heart condition Reassurance and explanation durunished at 
once the seventy of her symptoms without change m her regime 

Case LX — This patient, a woman of forty-two, who had rheumatic fever 
m her youth, but foUowmg this led to a normal life, was married and had 2 
children Followmg the birth of the second child, “she did not regam her 
strength,” but suffered from breathlessness at her accustomed tasks and com- 
plamed of a great sense of fatigue and of sleeplessness and precordial pam 
She w^ seen m consultation at this time (twenty years ago) by an able 
cardiologist, now retmed, w'ho found mitral stenosis and apparently mterpreted 
this as the cause of her complamts and stressed merely the necessity of a 
cautious rfigime on her and her husband For twenty years the patient was 
up only a few hours a day, rarely went out, and was almost constantly con- 
saous of her heart Distrcssmg precordial pam w'as the most promment of 
her many symptoms She never developed congestive failure Suddenly, after 
twenty years of cardiac neurosis and no heart failure, without wammg, she 
de% eloped a right hemiplegia, probably from an embolus broken off from a 
thrombus formed behmd the stenosed valve She recovered partially from the 
paralysis, but her personahty clearly changed She became cheerful, fearless, 
free from complaints There was no more mention of consaousness of the 
heart and heart pam She struggled about the house domg more work than 
she had done at any tune for the past twenty years, and remained up aU day 
This state contmued until the patient was lost sight of several years later 

Discussion — Case VIII explains itself 

Case DC shows the results of a misinterpretation of symp- 
toms If the cardiologist who first saw her had appreciated 
that her complaints were not due to her rmtral stenosis, hut 



PAIN IN THE REGION OF THE HEART IS4S 

to cardiac neurosis and given proper treatment, she probably 
would ha\e been improved or cured of the N C A The 
abrupt cessation of her N C A symptoms following the em 
bolus offers a chance for speculation to those addicted to spec- 
ulaUon on these matters Did the embolus by causing or- 
ganic change in her bram cells change her personality? Or 
did the obvious physical handicap of her partial paralysis pro- 
vide her with a better excuse for invahthsm (or outlet for her 
maladaptation if we prefer) than did her less obvious neurotic 
symptoms, and did these N C A symptoms disappear be 
cause she no longer needed them? At any rate, we are satis- 
fied for the purpose of this paper that for twenty years the 
patient, though possessmg mitral stenosis, really was disabled 
by poorly treated N C A and that, following the onset of 
an additional and organic disabdity, she lost her N C A , 
did more, and was happier Such sudden changes m person 
ahty m prolonged N C. A appear to occur at times without 
any recognizable cause, psychic or structural 

Summary — Several cases complainmg chiefly of pain in 
the region of the heart have been presented and discussed The 
facts have been stressed that pam or distress in the region 
of the heart that has no association wth angina pectons or 
coronary occlusion, is common It is rarely organic It is 
usually neuroUc It may be disabhng It is successfully 
treatable m the vast majority of cases We have discussed 
the general management of such cases 
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THE CURABILmr OF POLLEN HAY FEVER 

Preseasonae treatment for pollen hay fever offers a cure, 
provided that the proper pollen extract is used, careful tests 
are made and judgment is employed in the manner of treat- 
ment, Two very important facts that are essenbal to suc- 
cessful pollen treatment are that the paUent must be accurate 
m his statement as to when and how long he has hay fever 
symptoms, and that the physiaan must know what plants are 
shedding pollen at that particular time in that patient’s en 
vironraenl, A third important fact is to test the patient very 
carefully and accurately with those pollens whidi ate prev- 
alent during the patient’s hay fever season Another essential 
is a proper procedure of treatment and, finally, extraneous con 
ditions must be taken mto consideration for each patient 
These important considerations will be discussed m detail 
Hay Fever Seasons — ^The time of year or season when 
the patient has pollen hay fever falls into one or more of three 
periods, namely spring, early summer, and late summer or 
fall Naturally, the time of year that these seasons occur 
vanes for different parts of the United States and more es- 
peclaliy for foreign countnes For example, m New England 
the early summer season, during which the grasses pollinate, 
extends from the rmddlc of May to the middle of July Far 
Iher north thb season is delayed two weeks, and as one goes 
south this season gradually advances In Flonda, a grass is 
m pollination m January, in Texas, cedar trees pollinate in 
January, in Venezuela, grasses pollinate m January Ramy 
seasons in some parts of this country and foreign countnes 
as well as cold winters in this country and Europe naturally 
permit ot a resting penod for pollination 

1547 
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During the spring hay fever season, which in most parts of 
this country extends through March, April and May, the trees 
pollinate in a series Since each tree completes its polhnation 
in from one day (the pme) to several days (the oak) a patient 
must be sensitive to the pollen of more than one tree m order 
to expenence much pollen hay fever at this season 

Durmg the early summer season. May, June and July, 
the various grasses polhnate and they may cause hay fever 
for a penod of six to eight weeks The grass pollens are the 
cause of hay fever m from one quarter to one third of all cases 
of hay fever and the symptoms are severe It is noted that in 
May some of the late poUmating trees and some of the early 
poUinatmg grasses coinade, therefore, these two seasons over- 
lap After the grasses have fimshed pollination there is in 
most locahties a brief respite from pollen hay fever, it is a 
period of two or three weeks before the late hay fever season 
starts 

In the late summer, August, September and early October, 
the compositae, more especially the ragweeds polhnate These 
are a profuse poUmator, cause severe hay fever symptoms for 
SIX or eight weeks and are responsible for about two thuds 
of all the hay fever cases 

Occasionally patients are sensitive to pollens that occur in 
aU three seasons, more often to those pollens that occur in 
both early and late summer, or early summer alone, and most 
frequently to the pollens of late summer only Certam grasses, 
for example, Bermuda grass, which pollinates after it has 
been cut two or three times a year, may be in polhnation dur- 
ing the late hay fever season Corn, which belongs to tlie 
grass family, pollinates, depending upon when it is planted, 
from late May to the middle of August Altliough the pollen 
of corn does not contaminate the air which one may breaOie, 
it does fall upon the silk and husks of the ear Therefore, a 
patient who is sensitive to the grass family may have attacks 
of hay fever from husking corn dunng August and September, 
when the compositae are m polhnation, and without tests rag- 
weed pollen would be blamed for the cause 

All plants as regards pollens, are divided into two classes, 
namely those whose pollens are borne by insects and those 
that are borne by the wind A more practical division is. 
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these that are fragrant and pleasing to the eye and thosethal 
have little or no fragrance and little or no beauty Those 
plants which have fragrance and beauty are cultivated and are 
insect pollinated, rarely cause hay fever The pollen is heavy 
Qc sUcky and is not dislodged by wind or air currents whAe 
in their normal condition When such blossoms are cut from 
the plants and kept in a vase for a few days they may dry 
and considerable amounts of pollen may be blown about by 
drafts However, such instances cause symptoms of only a 
few days’ duration Wind borne pollens naturally lodge every- 
where, even on blooms of non hay fever causing plants so 
that the act of smellmg of a rose in early summer may cause 
the inhalation of grass pollen, or in the fall, of ragweed pollen 
Consequently, the patient’s statement as to the cause of his 
hay fever may be very misleading Roses are rarely the actual 
cause of hay fever and the same is true of golden rod, both of 
which are often suspected The pollen of golden rod and daisy 
IS sticky and docs not blow about and consequently these do 
not cause hay fever m their natural habitat The same is 
equally true of asters, golden glow, zinmas and fruit trees, etc. 

The wind borne hay fever-prodnemg pollens are from 
plants that have mconspicuous blooms with no fragrance not 
beauty, no quahties to attract insects and they produce noth- 
mg that Insects desire Examples of this type are non 
fruit bearing trees, the grasses, ragweeds, tumble weeds, etc. 

Geographical Distribution of Pollens— A complete 
geographical distrlbubon of hay fever pollens is out of the 
question In this paper However, a brief survey may be of 
interest and helpful 

In the East Coast States — ^As far south as North Carolina 
the spnng season of hay fever, during March, April and May, 
concerns the willow, maple, oak, birch and poplar trees The 
early summer season, from the middle of May to the middle 
of July, concerns only the grass famPy June grass pollinates 
usually from the middle of Jlay to the middle of June Very 
few patients, however, are sufflacntly bothered by this grass 
to warrant treatment All of the other grasses npen at about 
the s^e time, and since timothy is one of these and has an 
abundant pollen, treatment with timothy pollen seems to pto- 
tecl sufficiently against the other grass pohens In the faU 
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hay fever season only ragweed needs to be considered, the 
dwarf or small vanety north of Connecticut and both the small 
and giant south of Connecticut 

The Central States — ^In Kentucky, Ohio, Indiana, Ilhnois 
and Wisconsin, blue grass, timothy grass/-and lambs quarters 
are important from May to September and the ragweeds and 
careless weed from July to August In Chicago, blue grass and 
orchard grass cause most of the hay fever durmg the early 
summer and the ragweeds and lambs quarters in the fall The 
spnng season is of httle importance 

The Mississippi Valley States — ^AU have similar seasons 
and similar poUens as stated above with the addition of Ber- 
muda grass and Johnson grass Throughout the States of 
Minnesota, Iowa, Mississippi, North Dakota, South Dakota, 
Nebraska and Kansas, blue grass, timothy grass, lambs quar- 
ters, ragweed, careless weed and sage brush are the most im- 
portant causes of hay fever 

Southern District — In Oklahoma the maples polhnate the 
latter part of February, the cottonwood tree in April, and both 
cause some hay fever Bermuda grass polhnates from the 
middle of May untd frost and is a contnbuting cause m one 
third of all hay fever cases Water hemp is a very heavy 
pollen producer and is a very common cause of hay fever m 
Oklahoma and in the eastern and southern parts of Texas, 
Nebraska and the southern part of South Dakota, Iowa and 
Michigan From the nuddle of August until the first of Oc- 
tober the ragweeds are important causes of hay fever 

In Arizona and the southwest, the season of pollination be- 
gins the last of January and continues through November 
Furthermore, after the annual rainfall there may be a dif- 
ferent flora or different causative pollens from one year to 
the next Rabbit bush and shad scale cause sprmghay fever, 
Bermuda grass and June grass cause hay fever m the spnng, 
summer and fall The Amaranths, rather than the ragweeds, 
cause the fall hay fever Outside of the irrigated districts the 
pollen seasons depend upon the annual ramfall In the irn- 
gated valle}^ there is a continuous hay fever season for nme 
months Cottonwood pollen causes hay fever m February, the 
ash trees m March, Bermuda grass begins to polhnate early m 
Apnl and contmues for mne months In the latter half of the 
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season the pigweeds and Amaranths canse hay fever and, as 
already stated, Bermuda grass is still m pollination In south 
western Tesas the cedar tree causes hay fever during Decem- 
ber, January and February, Bermuda grass during April, May 
and June and again from the latter part of August to Novem- 
ber In northern Texas the grasses and ragweed pollen cause 
most of the hay fever 

The Moiinlatn States — In Colorado the cottonwood trees 
cause hay fever in May, blue grass and grana grass in May, 
June and July, and lambs quarters and the ragweeds from 
June to frost In the region about Colorado Springs cotton- 
wood trees cause early hay fever and Russian thistle, sage 
brush and ragweed the remamder of the summer In Nevada, 
during April and May, ash, ohve and black walnut trees cause 
hay fever from Apnl to October Johnson grass and Ber- 
muda grass cause much hay fever and m addition, during July 
and August, rye grass From July to October Russian thistle 
is most important and careless weed and red root are less im 
portant as causes of hay fever m the late summer In Mon- 
tana there is little spring hay fever from the trees, more hay 
feter in May and June from the grasses and 60 per cent of 
all cases have hay fever from July to irost and this is caused 
by Russian thistle, sage brush and poverty weeds 

Oregon is divided by the Cascade Mountains into two dis 
tinct areas as regards pollens To the east ot these mountains 
June grass pollinates in May and June, bunch grass, wheat 
and tall rye grass durmg June and July and in the late sum 
mer and fall Russian thistle pollinates Irom June to September 
Sage brush pollinates from June to August and Atnplex from 
June to September West of the Cascade Mountains are sev 
cral nver valleys and the pollen Bora is varied However, 
since 96 per cent of all haj fever patients m Oregon have the 
early or midsiumner type of bay fever, which is caused by the 
grasses, enumeration of the various floras is of no mterest. 
In Utah, during the spring season from April to June, a few 
paUems have hay fever from shad scale The summer season 
from mid Julv to September Is the most important in that 
S3 per cent of the paUents have hay fever at this time. The 
prinapal cause ot hav fever at this time is Russian thistle 
In California the pollen flora is so vaned m different distncts 
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that It IS not possible to give a detailed report Black wal- 
nut, orchard grass, rye grass, June grass, Bermuda grass, red 
root, pigweed and mug wort are hay fever-causmg plants which 
are common throughout the state In the Sacramento and San 
Joaqum Valleys olive trees and Johnson grass are important 
In the region about Los Angeles and Pasadena careless weed is 
important About San Franasco Bay sage brush is important 
In Southern Cahfomia durmg January and February the pol- 
lens of black walnut, English walnut, hve oak, scrub oak, cot- 
tonwood and C3^ress are prevalent Durmg March, Apnl, 
May and June the various grasses pollinate and of these the 
most important are Bermuda grass, orchard grass, red top 
and fescue Bermuda and ray grass polhnate practically 
throughout the year During July, August, September, Oc- 
tober and November, first the wild rye species, Johnson grass 
and the Atnplexes, then follows the western ragweed and 
cockle bur, and finally the Artemisia farmly 

Foreign Countries — There seems to be no late summer or 
fall hay fever outside of North America and the’ chief cause 
of hay fever, namely, ragweed, is not known In Argentma 
there is a tree season in early sprmg and a summer season due 
to the grasses, which polhnate during January and February 
In England, France and Germany the chief causes of hay fever 
are the grasses and the season is similar to that in New Eng- 
land In Spam there are two grass seasons, early sprmg and 
late summer, and two thirds of aU cases are caused by the 
grass farmly The ohve tree also causes considerable hay fever 
in Spain 

Collection of Pollen — ^Pick the flowers when they are 
just ready to shed the pollen, spread them upon sheets of 
smooth paper m a closed room and allow them to dry Much 
pollen wiU be found free upon the paper The dned anthers 
with the pollen inside or sticking to them can be separated 
from the poUen by grmding them slightly with a mortar and 
pestle in small amounts of carbon tetrachloride The carbon 
tetrachlonde with the suspended poUen is stramed through 
cheesecloth to remove the gross fragments, and then it is 
allowed to fall upon smooth filter paper, while the carbon 
tetrachlonde runs through mto the flask The same sheet of 
filter paper is used several times until a large amount of 
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poUen has collected The filter paper is then allowed to dry, 

Md the pollen lonm a cahe TWs dry pollen is separated 
with care ttom the filter paper and put into a clean, dry and 
Ughtly corked bottle, where it wiU keep indefinitely Pollen 
collected in this way is quite free from dust, is uncontaminated 
by other pollens, and seems to be more or less stenlized by the 
passage through carbon tetrachloride Pollen can be pur- 
chased from reliable firms that deal in biological products, 
but they must be of the speaes indigenous to the patient's 
enviromnenb 

Preparation of Pollen Eirtract —There are many dif 
ferent ways of preparing poDen extracts for use in the testing 
and treatment of hay fever, and bU of them seem to give satis 
factory results when used by the worker who devised them 
A method m general use Is that of Clock, which is to ex- 
tract the pure pollen grams in 66 6 per cent glycerol and 33^ 
per cent saturated sodium chloride solution Another method 
is that of Coca’s, the dry pollens are treated with ether unbl 
all the fats are removed, then the pollen is extracted with the 
following solution sodium chloride 0 5 per cent, sodium car- 
bonate m such concentration that 10 cc of the final fluid equals 
about 3 cc of tenth normal alcolide and carbolic aad is added 
in a final concentration of 0 4 per cent, AUes and Lawson 
extract the dry pollen grains with occasional shaking in a fluid 
contaming glycerol, sodium dibydrogen phosphate and di- 
sothum hydrogen phosphate This extract is isotonic in salt 
content, has a hydrogen ion concentration within the limits of 
normal blood sera, seems to contain all of the salt and water 
soluble active substances present m pollen grains, and is 
stable 

The method used by the wnter is to extract 1 Gm of dry 
pollen in 88 cc of normal saline with frequent shaking for 
twenty four hours, then 12 cc. of absolute alcohol is added 
to make a 12 per cent alcoholic saline solution and extrac- 
tion is earned on with occasional sbakmg for another tiventy- 
four hours To the extracting fluid carbohe acid is added to 
make a final 04 per cent. This alcoholic, sodium chloride 
carbolic add solution is used for further dilutions of the nol’ 
len extract ^ 

Methods of Testing for Poilen Sensitization,— r/ic 

vou 
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Cutaneous Test — number of small cuts, not scratches, each 
about Ys mch long, are made on the flexor surface of the 
forearm The cuts are made with a sharp scalpel, with an 
even pressure, so that they are deep enough to penetrate the 
skin without drawing blood Sometimes in testing mfants or 
small children the tests are made on the back On each cut 
is placed a very small amount of the dry pollen to be tested 
^Vhen all of the pollens have been applied to the cuts, a drop 
of tenth normal sodium hydroxide (4 Gm NaOH to 100 cc 
of distilled water) is added to dissolve and to admit of its 
rapid absorption Great care should be used not to carry 
pollen from one cut to the next and not to contammate the 
fluid At the end of half an hour the pollens are washed off 
and the reactions read A positive reaction consists of a 
white area or urticarial wheal, often irregular in shape and 
with outrunners or pseudopodia, surrounded very often by a 
flushed or rosy area 

The Intraderinal Test — ^This consists of the mjection into 
the skin of minute amounts of pollen extract, usually 0 01 cc 
It consists, essentially, of a parenteral injection into the body 
of a foreign protein The techmc is rather difficult, since the 
volumes to be mjected must be exactly the same m the con- 
trol as m the diagnostic tests, for accurate comparison of the 
size of the reactions The intradermal test is so very sensibve 
that false reactions or pseudoreactions are a common occur- 
rence The tendency to multiple or group reaction to botam- 
caUy related pollens, is common so that the intradermal method 
IS sometimes unsatisfactory as an mdication of the specific 
poUen which causes the hay fever symptoms The most 
serious objection to the use of the intradermal test is the 
occurrence of severe local or constitutional reactions 

All plants belong to some biological family of which there 
are numerous members Consequently, some plants are so 
closely related to each other that all members of that family 
wiU give a positive test whether cutaneous or mtradermal, 
even though only one member may be the cause of hay fever 
To illustrate this a patient, who has hay fever m the fall of 
the year that is caused by ragweed pollen, will react more or 
less positively to daisy pollen, which is present in the air m 
midsummer, and which, because it is so heavy, it does not blow 
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Preseasonal Treatment —Unless the ixatienl iv teslial 
with graded amounts of the pobtn protein «ucli as \ariOu* 
strengths or dilutions it is not possible to "know tbe initial dive 
for treatment or when to start treatment \\ itbout tluvi 


graded tests the first dose of treatment m,a\ lie too largi. 
tberebt causing a distressing reaction, or tbe first tew dtvts. 
ma\ be unnecessarili too weak to be of value rurtluruwn., 
knowledge of the poiiUv one's of tbe patient to various strength 
or dilutions of the pollen protein is nn important guide in trial 
ment For example a patient reacts as follows 1 100 is 
4+, 1 SOO Ls c+, 1 1000 IS 2+, I SQOO is 1+, I 10,000 
is ±, 1 20,000 IS doubtful, 1 40,000 is 0 It is s,afe to liegln 
treatment with 3 minims or 0 2 cc of 1 <10 000 If nn reacUou 
occurs from this dose and none would lie cqiectid, the neat 
dose would be 3 minims or 0 2 cc of 1 20,000, and no re icllou 
would be expected The third dose would lie 3 minims or 
0 2 cc of 1 10,000 and nlUiough no reaction would bo e\ 
peeled it is known from the tests that from now on treatment 
should be slower and not Increased so rapidly, Ibcrctorc, tlie 
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fourth dose would be 5 minuus or 0 3 cc of 1 10,000 The 
fifth dose would be 3 mmims or 0 2 cc of the 1 5000 dilution, 
the sixth dose would be 5 minims or 0 3 cc of 1 5000 Since 
there is a greater jump from the 1 5000 to the next dilutions 
of 1 1000 than there was in the precedmg dilutions, it is neces- 
sary to give two more doses of the 1 5000, namely, 7 mmuns 
or 0 4 cc and 9 minims or 0 6 cc Although a mild reaction 
may follow the latter doses, a distressing reaction would not 
be expected However, should one of these doses cause a 
large, red, hot, local reaction at the site of treatment or any 
constitutional reaction, the dose that was responsible should 
be repeated before proceeding with the schedule Since the 
next dilution, namely, 1 1000, caused quite a reaction in the 
tests, we are forewarned to proceed cautiously Therefore, 
with this 1 1000 dilution, in order to be as safe as possible, 
three doses are given, namely, 3, 4, and 5 mimms or their 
equivalent in the metric system With no reaction following 
these three doses, and none would be expected, it is then proper 
to give the 1 500 dilution in doses of 3-4-5-6-7 mimms or 
their equivalent in the metnc system This schedule calls for 
16 treatments without any repetition In 9 cases out of 10 
an excellent result would be expected 

The above schedule is often vaned to fit the degree of 
sensitivity of the mdmdual patient, with consideration of the 
abihty of the patient to tolerate an mcrease m the amount of 
pollen mjected, as judged by the effect of each preceding treat- 
ment Very sensitive patients, who require treatment with the 
1 160,000 or even higher dilutions, are frequently xmable to 
take the larger amounts of pollen extract dilutions before the 
time of onset of the S5Tnptoms, but they receive a great deal 
of benefit from treatment with the dilutions which they are 
able to tolerate Less sensitive patients are sometimes treated 
with a 1 100 dilution of the pollen extract in amounts of 
0 1 cc or 2 nunims, 0 2 cc or 3 rmmms, and 0 3 cc or 5 minims 
Since the best results are obtamed when treatment is given at 
• weekly intervals, and since 16 treatments are outhned, it is 
best to begin treatment sixteen weeks before the usual onset 
of hay fever symptoms Treatment given at five-day inter- 
vals offers nearly as good results Treatment that is given 
at more frequent intervals does not produce as satisfactory 
results 
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Successful pteseasonal treatment depends upon the follow- 
mg (.1) to start the course of treatment early enough to com- 
plete the schedule a -week or ten days before the usual tune 
of onset of the symptoms, (2) to test by the cutaneous method 
with the actual pollen extract dilutions which are to be in- 
jected in treatment, (3) to adjust the mitial amount to the 
degree of sensitivity of the patient, » i , start with the dilu 
tfon which gives no reaction, but Is nest higher to a diluUon 
to which the patient gives a slight reaction, (4) to increase 
the amount or strength of the injections as rapidly as the 
patient can tolerate them with no more reaction than a shght 
and transient local irritation about the site of the injection 
(swellmg less than the size of a fifty-cent piece, with sur- 
rounding flush, of less than twenty four hours’ duration) , (5) 
to repeat any amount that causes any marked local or any sys 
temic reaction, (6) to inject the material subcutaneously, not 
mtradermally, mtramuscularly, or intravenously 

Ooseasonal Treatment, — This method of treatment dif 
fers from the preseasonal method only in that treatment is 
started just pnor to or after the onset of hay fever The 
results are not nearly as satisfactory as those obl^ed from 
the preseasonal method. Furthermore, it is hazardous be 
cause the patient is being exposed to pollen in the atmosphere 
at the time he receives treatment, and there is no way of esU 
matmg how much pollen the mucous membranes are absorbing 
at the time of treatment In those cases where the patient is 
sensitive to several different speacs of pollens it Is of some 
advantage to treat with some pollens coseasonally, provided 
the preseasonal treatment can be given with only a part of the 
pollens If the patient applies for treatment after his hay 
fever has started and the season is a long one, it is well to 
give the coseasonal treatment a try, if it benefits, the paUent 
IS the gainer, if it fails, it can be stopped. 

Preseasonal Combined with Ooseasonal Treatment — 
When a pafaent applies for treatment four to ten weeks be- 
fore the usual onset of symptoms, a combination of the pre- 
seasonal and coseasonal treatment may be given The treat- 
ment IS carried out as outlined for preseasonal treatment up to 
^e lime the paUent begins to have hay fever symptoms From 
then on the increase in dosage is adjusted in accordance with 
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the condition and reactions of the patient During the season 
the patient may not tolerate mcreased amounts of the pollen 
extract but may obtam much rehef from repeated doses of a 
quantity that he can tolerate 

The results from the combination of preseasonal and co- 
seasonal treatment are not as good as from the preseasonal 
treatment alone, but are much better than from the coseasonal 
treatment alone 

Perennial Treatment — ^This method reaUy consists of 
giving more or less preseasonal treatment, then continuing 
durmg the hay fever season with as much treatment as the 
patient wiU tolerate and after the hay fever season is finished 
and the time has arrived to agam start the preseasonal treat- 
ment 

The aim of this method is, after a certam amount of im- 
mumty has been estabhshed, to hold or preserve as much of 
this immumty as possible until another course of preseasonal 
treatment can be started for the purpose of a further mcrease 
of immumty, etc The advantage of this treatment over pre- 
seasonal treatment alone is that between courses of the latter 
there is a more or less decrease in immumty during the interval 
of no treatment From the patients’ point of view the incon- 
vemence and expense of such a prolonged senes of treatments 
may offset any advantages this method may have over the pre- 
seasonal method 

Seasonal Results of Pollen Treatment — ^With the care- 
ful adjustment of treatment to each patient, as has been de- 
tailed by making tests with the same pollen dilutions that are 
to be mjected m treatment and by usmg the proper pollens, 
preseasonal treatment offers much benefit to 85 per cent of 
cases In distncts where the pollen flora is not extensive, such 
as in New England, 98 per cent of patients are greatly bene- 
fited Over a period of fifteen years the wnter finds that the 
average results from his treatment is that IS per cent of 
patients have no hay fever, 30 per cent have practically no 
hay fever, 40 per cent are at least 75 per cent improved, 10 
per cent are 50 per cent improved, and the remaimng 5 per 
cent are not benefited In other districts where the pollen 
flora IS more extensive, such as m Arizona, where Bermuda 
grass and June grass cause hay fever durmg the sprmg, sum- 
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met and faU and in addiUon the amatanths cause fall hay 
fever, the results would not be quite as satisfactory because 
of the necessity of using several pollens in the treatment at 
the same time and because the grass season is so long 

From coseasonal treatment alone the results ate not very 
good, but the combuiation of prtseasonal and coseasonal treat 
ment oders results that approximate those from pteseasonal 
treatment. Perennial treatment gives equally results 
Cutaneous tests wth pollen dilutions at the end oi a course 
of treatment are much less positive than at the beginnmg of 
treatment But this greatly decreased sensitivity does not 
hold over completely until the next course of treatment is m- 
sututed However, at the beginning of a second course of 
treatment, the cutaneous tests axe as a rule much dunmished 
over those which prevailed at the be^nning of the piecedmg 
course of treatment Therefore, with each course of treat- 
ment there is a gradual dmimlshing m the cutaneous tests and 
there is a gradual unprovement in the symptomatic results oi 
succeedmg treatments 

Permanent Besiilts from Preseasonal Pollen Treat- 


ment. — In my own expenence with my own pollen extracts 
permanent relief has been obtained in one third of those so 
treated Only a few patients have been permanently cured 
followmg one or two seasons of treatment and the majonty 
of cures followed three, four, five and six successive preseasonal 
courses of treatment- If the number of those who were treated 


from three to six successful seasons were considered, the per- 
centage of cures would be nearly SO per cent In fact, 55 
per cent of all those treated four successive seasons, and 65 
per cent of those treated five successive seasons have had per- 
manent relief About 5 per cent of the whole number have 
had treatment for seven or eight seasons and although they 
obtained complete relief from each season’s treatment, their 
cutaneous reactions have not shown any permanent decrease 
Md the lew who have omitted a season’s treatment at vanaus 
times had considerable hay fever that season Therefore it 
nould seem that this S per cent of the total would probablv 
Th«c are two gmdes or mdlcw 
mat tell when an apparent cure is reached and treatment mav 
be safely omitted One is, when the cutaneous reaction to the 
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causative pollen has become negative and the other is, that 
the pollen reaction must show a considerable decrease if not 
negative, and the patient should have had two seasons of com- 
plete relief from hay fever while under treatment 

About 20 per cent of those who have had permanent relief 
from pollen hay fever were never completely free from symp- 
toms while under treatment They were patients who had 
more or less symptoms throughout the year from causes and 
conditions other than pollens This establishes the fact that 
pollen hay fever patients may have symptoms from causes 
other than pollen, that the pollen cause may be cured but there 
stdl may be more or less symptoms which must be explained 
on some other basis 

The positiveness of pollen tests m these cases usually 
diminishes with each succeeding course of treatment until the 
tests become negative or there is a veiy great reduction in 
the sensitivity When this occurs it is logical and usually 
safe to stop treatment Causes and conditions which produce 
symptoms, even though the pollen cause has been cured, will 
be discussed m succeedmg paragraphs 

Complications m the Treatment of Pollen Hay Fever 
— In the comphcated cases of pollen hay fever treatment is 
not as simple as in the pure pollen cases and it is this group 
of patients that perplexes the practitioner and the handling of 
these cases is best accomplished by the expenenced or special- 
ist These complications may be perenmaJ or seasonal 

Perennial Compkcattons — K nuld vasomotorhinitis, a sen- 
sitive mucous membrane of the nose that is mamfested only 
by sneezmg and watery discharge, and the susceptibility to 
so-caUed “frequent” head colds, any of which conditions may 
be due to sensitization to some protem other than poUen, and 
more often due to a nuld bactenal infection, may be present m 
a patient who has pollen hay fever The patient may have be- 
come quite accustomed to the perenmal condition and may 
seek rehef only from the seasonal hay fever, therefore, a care- 
ful history is important Occasionally a patient is shghtly 
sensitive to some food protem or to an animal protem, not 
enough to cause symptoms throughout the year but durmg 
their hay fever season the combination of these with the pol- 
len to which they are sensitive is suffiaent to cause mild symp- 
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toms m treated cases Similarly face powder, which is used 
more extensively m the warm months, may cause symptoms 
Mechamcal irritants such as soap, powders, dust, trmn smote, 
gases, perfumes, etc., may cause UtUe trouble throughout the 
year, but more trouble when the mucous membranes are al- 
ready somewhat imtated by pollen Abnormal conditions of 
the mucous membrane may permit aggravated symptoms when 
these membranes are irritated by pollen. 

Seasonal Coniphcattons — Since the cereals belong to the 
grass family, a patient who is sensitive to both the grass and 
late fall pollens, may have some hay fever m the fall from 
husking green com, the com pollen is present in the husks 
Insect pollinated flowers, when kept m the house as a bouquet, 
dry out, and their pollen may then blow about or be inhaled 
If these plants belong to the same family as the ones to which 
the patient is sensitive, they may cause some irritation Some 
patients are sensitive to certam foods which are eaten only 
durmg the summer and these may cause hay fever or m a 
treated case they cause bnef attacks of sneezing and lacrima- 
tion foUowmg their mgesUon Ingestion of beers, wines, and 
hard liquors often is miraediately followed by an attack of 
hay fever of a few hours’ duration in a pollen sensitized m 
dinduaL 

It IS often difficult to differentiate between a summer head 
cold and an attack of hay fever, whether the patient is or is 
not sensibve to a pollen Sudden changes m temperature pro- 
\ohe nasal secretion and fits of sneezing in many individuals, 
and those reactions may resemble the symptoms of pollen hay 
lever In the spring and m the autumn, when the dajs are 
\nrm and the nights are cool and damp, many individuals, 
whether sensitive to pollens or not, will hive an attack of 
meczing and watery nose on arising in the mommg and again 
in the evemng until more clothing is put on For the con 
ditions menUoned in the paragraph, a vaceme often grcatlv 
benefits or reheves ^ 


It is not uncommon to test paUents who complain of hay 
fever at a time which corresponds more or less accurately to 
mme pollen season, and find them negaUve to aU proteins, in 
eluding pollen proteins A careful history , however, will often 
solve the problem. UsuaUy such patients do not have con 
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tinuous symptoms, but instead, a day or two of s3Tnptoms 
may alternate with a day or two of freedom Their S3Tnptoms 
are frequently worse on cold, damp, ramy days when, of 
course, there is no pollen m the air, and they are much better 
or completely reheved on warm, sunny days, when there is 
abimdant pollen These are usually of bactenal cause and 
vaccines are indicated Without tests and a careful history, 
the physiaan would suspect, and often would treat the patient 
with the pollens that were prevalent at that season with no 
benefit 

The odors of fragrant flowers, face powder perfumes, soap 
or any pungent odor, the inhalation of gases, dust, tram smoke, 
burmng leaves or cloth, etc , often irritate a mucous mem- 
brane that IS already irritated by pollen and have no effect 
at any other season 

Conclusion — It is evident that a careful history should 
be taken from all hay fever cases with especial attention to 
the time of year that they are effected and to other influences 
or comphcations It is essential to know to what wind-blown 
pollens the patient is exposed, tests will tell to what pollens 
the patient is sensitive, but the physiaan must know to which 
the patient will be exposed Before treatment is given tests 
should be made with different strengths or dilutions of the 
causative pollens Such tests will help to select the proper 
pollen smce it will react strongest, they wiU teU when to start 
treatment smce the number of treatments wiU be defined by 
these tests and the tests are a guide to the different doses to 
be given Treatment should be intensive with as few pollens 
as possible It is not advisable to treat with a mixture of 
pollens from very closely related plants that poUmate at the 
same time because mtensive treatment with one of them will 
protect against exposure to the group Defimte directions and 
a well advised schedule of treatments may have to be altered 
in any particular case, the schedule may call for too strong 
a dosage m one case or too weak in another Such directions 
and schedules are a guide to proper treatment and if they are 
deternuned by previous tests they are usually satisfactory 
Directions and schedules that are formulated without a pre- 
vious test on the patient to be treated are apt to be valueless 
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THE PRACTICAL MANAGEMEHT OF CONGESTIVE 
FAHHEE 

Cardiac failure of the congestive type is one of the most 
common problems encountered m medical practice Although 
a familiar subject, it la none the less full of interest on ac- 
count of the variety of its manifestations and of their response 
to treatment. To be sure, the mam pnnciples of treatment are 
well enough understood but their practical application to 
patients vdth congestive failure provides many opportunities 
for the display of resourcefulness on the part of the climaan 
It IS a condition where minor tactics often play a decisive 
rfile in the outcome and it is to these homely practical de 
tails that we shall chiefly devote our attention today The 
discussion will be grouped around general measures, drug 
therapy and mechamcal measures 

General Measures — Kejt—In the treatment of severe 
grades of congestive failure, rest must mean a great deal more 
than mere confinement to bed Its real meaning is best under- 
stood m terms of raetabohsm by saymg that the metabolic rate 
'hould be maintained as close to the basal level as practicable 
In order to achie\c this, there must he a mimmum of muscular 
activity, of mental and of digestive activity and an attendant 
strong enough to move the patient should be constantly avafl- 
ablc to spare him any unnecessary exertion. While acutely 
111 he must, of course, be fed, bathed and shaved and, during 
this stage, the bowels ate best emptied by enema, preferably 
bj the two way enema or low colonic irrigation The latter 
>563 



1564 JAMES M FAULKNER 

possesses the advantage of not requiring the use of a bed pan, 
so thato the patient does not have to be moved The bed pan 
IS a physical and mental hazard to the bed-ridden cardiac 
For many it is less of a strain to be moved onto a commode 
beside the bed The stools must be kept soft with cathartics 
so that there is no expulsive straimng 

The optimum position of the cardiac patient in bed will 
depend upon the degree of orthopnea to which he is subject 
A few with extreme orthopnea 'will be most comfortable in a 
chair A new “cardiac bed” m which the foot lets down while 
the head comes up is a great comfort for these patients In 
determimng how long to keep a patient with congestive failure 
in bed, one has to bear m mmd that the longer he remains in 
bed the more skeletal muscle tone he will lose and, with it, 
penpheral vascular tone This will tend to increase the strain 
on the heart when he first gets up For this reason and on 
account of the danger of hypostatic pneumonia, it is advisable 
to get aged patients sitting up in a chair just as soon as pos- 
sible For me same reason, gentle massage and passive exer- 
cises are worth-while procedures dunng convalescence 

Mental rest is also an important objective in the treat- 
ment of cardiac failure If the condition is acute, the patient 
IS apt to be the prey of anxious thoughts and disturbed sleep 
Under these circumstances morphine is indicated as much for 
the comfortmg euphoria which it induces as for the rehabihty 
of Its soponfic effect Later on, of course, the main de- 
pendence for sleep must be placed on less habit-formmg drugs 
such as the barbiturates or chloral hydrate Restless patients 
often feel better during the day if the “edge” is taken off by a 
rmld sedative such as phenobarbital, ^ grain three times a 
day 

The sick room must be as restful and qmet as possible and 
kept at an even temperature Visitors should be stnctly hm- 
ited and should be cautioned against allowmg the patient to 
do much talkmg 

Diet — ^The diet of a cardiac should consist essentially 
of concentrated low residue, high carbohydrate foods given m 
small amounts at frequent intervals This accomplishes sev- 
eral purposes It avoids undue strain on the heart from over- 
loading the stomach, it reduces the amount of bowel residue 
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to be eipeUed, it funusbes glucose in readfly available fonn 
to replenish exhausted glycogen stores in the myocardium, 
and It mitumiies the stimulation of metabolism from specific 
dynamic action In the critical stages the carbohydrate may 
be given In the form of concentrated dextrose solution intra- 
venously For oral use fruit drinhs sweetened with glucose 
or lactose are employed The Kardl diet (800 cc. of milk 
per day) is useful on account of its simplicity and its low 
caloric content. As Master has shown, the basal metabobc 
rate of a cardiac patient may be lowered to as much as 
minus 30 by a low caloric diet. Easing the load on the heart 
m this way may prove useful m the treatment of obstinate 
cases of congestive failure 

The fluid Intake must, of course, be ngidlv restricted Not 
more than a quart a day is a good general working rule It 
IS well to ration it out m small amounts at stated mtervaJs dur- 
mg the day so that it will not all be squandered before noon 
Salt also should be limited because of its action in binding 
water m the tissues In most cases a restriction of salt to 


what has been put into the food m the kitchen will suffice, but 
an obstinate few will require a completely salt-free diet The 
substitution of potassium chlonde for sodium chloride as a 
table salt is worth while in patients with chronic edema. The 
potassium chloride will furnish almost as much savour with- 
out the water bindmg effect of sodium chloride 

Oxygen therapy is indicated if cyanosis becomes marked 
The oxygen tent or chamber is the method of choice but if not 


available, the nasal catheter will usually prove satisfactory 
The disadvantage of the nasal catheter method is not that it 
not deliver oxygen in sufficient concentration to the naso- 
PAiynx but that it is apt to be uncomfortable for the patient, 
^e chiel sources of discomfort are insuffiaent saturabon of 
^ moisture so that the patient’s throat is burned, 

MU ffie use of catheters which are too stiff If due attention 
In ^ ° details the patient will often experience a feel- 

oxy'gen IS started and may drop off 
coW^ 4 Objecuvely there is usually an Improvement in the 
and pulse rates are slowed Im 
conduction during oxygen ad 
don has been demonstrated and suggests that the 
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efficient functioning of the myocardium itself may be en- 
hanced by this procedure 

Drug Therapy— Dig/fciw— A word has already been 
said about the important place which the opiates and ffie sed- 
atives occupy in the treatment of congestive failure Of the 
specific cardiac drugs, digitahs, of course, still ranks foremost 
Digitahs therapy has been somewhat confused by the mynads 
of proprietary preparations which have appeared on the mar- 
ket m recent years These preparations vary widely in po- 
tency and a few still make unwarranted claims m regard to 
not causing “gastnc irritation” and nausea The nausea of 
course is due to an effect on the vormtmg center and not to 
any local effect in the stomach A digitahs preparation which 
will not produce nausea in large doses is not a potent prepara- 
tion Occasionally one encounters a patient who has been 
conditioned against digitalis by having been nauseated by it 
in the past To such a patient the smell and taste of digitahs 
is nauseatmg and if they are to take it by mouth it must be 
given m the form of a coated pill It is very seldom that one 
finds a person who is really sensitive to digitalis 

In determimng the dosage of digitahs to be administered 
to a given patient the Eggleston formula of 1 5 grains (0 1 
Gm ) of the powdered leaf or 15 rmnims (1 cc ) of the tincture 
for every 10 pounds of body weight is a useful guide There 
IS so much variation in mdividual tolerance to the drug that 
even if all preparations were of fixed potency, no formula for 
dosage could be more than a rough index In general, the 
tolerance to digitalis is proportional to the total metabohsm 
For this reason, children, active ambulatory patients and pa- 
tients with fever or hyperthjToidism reqmre relatively larger 
doses — sometimes twice as much per umt of weight — as com- 
pared to the aged, the inactive bed ridden and those m whom 
a significant proportion of the weight is due to inert edema 
flmd Since it is impossible to predict exactly how much a 
given case wiU tolerate it is well to approach the estimated 
total optimum dose gradually For example, if it is desired 
to digitahze a ISO pound man in twenty-four hours, the esti- 
mated total dose would be X 1 5 = 22 5 grains This 
would be divided up as follows 
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Initial dose 
Three Hcmrt 
SktoUTi 
Nine boon 
Flltecn hours 
T’Erenty-onc bouis 


Iftdhidwii 

dost 

9 grains 
3 " 

i! ^ 


ToUi 

dose. 

9 gVaiia 
15 “ 

18 “ 
191 " 

21 '■ 
221 ' 


Inquiry as to anorexia or nausea should be made before each 
dose IS given and the drug discontinued at the first sign of 
toxiaty If no effect whatsoever is noted, it may be continued 
in doses of 1% grains three times a day until an effect is 
produced If the paUent has had an uncertam but apparently 
inadequate amount of digitahs, he may hkewisc be given iVi 
grains three times a day This dosage is also useful m digi 
taliaing ambulatory patients who are not under close super 
vision, as in the average person one week of it gives approxi 
mate digitahaatlon In regard to digitalis dosage the dictum 
of Withermg published in 1785 still holds good He virote 
“Let the mediane, therefore, be given in the doses, and at 
the intervals mentioned above, let it be continued until it 
either acts on the kidneys, the stomach, the pulse, or the 
bowels, let it be stopped upon the first appearance of any 
one of these effects ” Other indications for discontinuance of 
the drug arc the appearance of yellow vision and very frequent 
extrasystoles or bigeminal rhythm 

The electrocardiogram may yield further information in 
regard to the effect of digitalis on a given patient. It may 
show, by a specific change in the contour of the T waves, plain 
indications of a drug effect long before toxic signs appear It 
may also give evidences of toxic atUon not readily detectable 
by other means of examination (partial heart block, frequent 
extrasystoles or periods of complete heart block in auricular 
fibrillation) In children, however, the electrocardiogram may 
remain normal in the presence of digitalis poisoning 

Some of the drug houses, in order to assure the consumer 
of a potent product, now dispense their digitalis products in 
terms of cat units The cat unit is approximately equal to IV, 
grams (0 1 Gm ) of the digitalb leaf (U S P ) which 13 stand’ 
ardlzed in frog units For convenience and precision of dosage 
the pill pre^red from the whole leaf is very satisfactory L 
routine oral adminisUatlon Occasionally it is necessary to 
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administer the drug parenterally, the indication being more 
often gastnc disturbances than the necessity for extreme haste 
m digitalization It is here that some of the purified extracts 
of digitahs have a place The most powerful of these is 
crystalline ouabain, which is one thousand times as potent as 
standard digitalis One mm of ouabain intravenously is the 
maximum dose m an adult and should be divided into at least 
two injections given one half an hour apart Strophanthin is 
a related compound of approximately equal potency derived 
from another source These powerful drugs must be used 
with greatest caution, particularly if there is any question as 
to the amount of digitalis the patient has had just previously 
Satisfactory preparations are also available for intramuscular 
use Rectal adnumstration is less satisfactory because one is 
never sure exactly how much has been absorbed Dosage is 
the same whichever way the drug is admimstered The aver- 
age daily maintenance dose of digitalis is 1% grains but some 
individuals cannot take half this dose and others will require 
three times as much 

By far the best results from digitalis are to be expected 
in the group of patients suffermg from auricular fibnllation 
with rapid ventricular rate The chief benefit in these cases 
IS the ehmmation of the premature, meffiaent, ventricular con- 
tractions No such dramatic results are seen m auncular 
fibrillation with slow ventricular rate or m normal rhjdhm 
The contrast is indeed striking, but should not obscure the 
fact that digitalis is usually of definite, although limited value, 
m the latter group 

Diuretics — ^The importance of diuresis -per se m the man- 
agement of congestive failure can not be too strongly em- 
phasized Edema is much more than an inert burden of 
water, for m many ways it acts as a vicious aggravating fac- 
tor to increase the work of the heart In the lungs it causes 
respiratory distress and brings about a lowered oxygen ten- 
sion m the blood with all the resulting tram of altered function 
m vital organs, including the myocardium In a limb it has 
been shown to increase the minute circulating volume of blood, 
again throwing an extra burden on the heart Its presence 
m the hver, the kidneys, the intestmal mucosa, indeed in the 
myocardium itself, interferes directly with the fimcbon of 
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those organs Edema, therefore, is to be regarded ^ a harm 
ful compUcaUoD to be ebmmated as promptly and as com 

0^ diureUcs we need discuss only the t^o 

most important groups— the mercurials and the purines The 
most satisfactory mercurial on the market today is salyrgan 
This drug combmes a powerful diuretic effect with a mimmum 
of toxiaty Bemg a mercury compound it is contraindicated 
in the presence of advanced kidney disease but appears to 
exert no deleterious effect on the normal kidney I have had 
occasion to use it twice a week over a period of three years m 
a patient with congestive failure and a mild degree of 
artenosderotic nephritis without any aggravation of the renal 
condition It possesses the advantage over the milder purme 
diuretics of greater reliability of action and — because it is 
given intravenously or intramuscularly — of not upsettmg the 
stomach The dose vanes from % cc. in children to 2 cc m 
adults Preterablj it is given mtravenously, but if veins are 
not available it may be given mtramuscularly m the deltoids 
If It IS deposited subcutaneously or in edematous tissue where 
absorption is slow a slough will result. A diuredis usually 
appears within a few hours and persists for twelve to twenty 
four hours The dose may be repealed alter three days The 
drug IS more effective if the patient is mildly aadoUc, so that 
if no diuresis follows the first in)ection, a course of ammonium 
salts should precede the second These salts possess diuretic 
properties themselves Ammomum nitrate is preferable to am 
monlum chlonde because it is less irritating to the gnstro- 
intesUnal tract. It is best given in TV. gram (0 5 Gm ) enteric 
coated pills— three pills every three hours for 6 doses on the 
day Wtore and on the day of the injection With this adjuvant 
a hitherto incffcclivc mecurial will often prove active 

The punnes possess disUncUy less diureUc effect than Uic 
mercurials but they have the advantage that they can be 
acn by nioulh They ate indicated in the milder cases where 

tliurcUc of the punnes and too weak to be of dmical im 
portance The most commonly emplo\’ed aro tliP k : 
and Acophilhn The former I 
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two or three days of theobromine sodium sahcylate three times 
a day Theophylhn is given m the same manner m doses of 
4 grains (0 25 Gm ) three times a day Both of these drugs 
have the disadvantage of frequently causing gastric irritation, 
nausea and vomiting The purines may be used in conjuncbon 
with the mercurials to obtam an enhanced effect A new 
preparation called “mercururin,” which combmes the two in 
one ampule has proved to be a very powerful diuretic — the 
two drugs seenung to have an addative effect 

Mechanical Measures — V enesectton — ^Venesection is m- 
dicated if the venous pressure is high, as evidenced by en- 
gorged neck veins, or if there is acute pulmonary edema If 
there is no anenua from 400 to 600 cc of blood should be 
withdrawn 

Tapping — ^Abdormnal paracentesis is worth while if the 
ascites IS considerable m amount (more than three hters) and 
may be followed by a sustained diuresis Thoracentesis is 
justified if the amount of pleural fluid is sufficient to embarrass 
respiration Removal of subcutaneous fluid by means of 
Southey tubes is useful m obstmate cases 

Surgical Measures — In the last few years total thyroid- 
ectomy has been advocated m the treatment of certain ob- 
stmate cases of congestive failure The procedure is radical 
and technically difficult It requires the closest sort of or- 
ganized teamwork between internist, surgeon and nursmg 
staff The patients must be picked with care, the ones most 
suitable for the operation being those who are edema-free in 
bed but who can not get up without developing congesbve 
failure Under ideal conditions, a fair proportion of such cases 
will be improved by total thyroidectomy It is not hkely that 
It wfll be frequently resorted to 

The proper management of a case of congestive failure 
involves quantitative measurements of the effectiveness of the 
various procedures employed The best rough index is a chart 
of the daily fluid intake and output When the patient can 
be moved a weight chart is an invaluable check The rapidity 
of weight loss in diuresis is sometimes astoundmg, reaching 
as much as 10 pounds in a day The chart may also demon- 
strate the loss of edema “hidden” m the tissues which gave 
no physical signs of its presence 
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SYSINGOMyEUA— DIAGNOSIS AND TREATMENT 

Ou® KeportE^-C<uc /—A housewife of forty-eight wts tdmltted to the 
MttsachusetU General HoipiUl and gave the foDowing history about four 
>Tar» previously she hid stepped oB a slowly moving train and had felt a 
sHght tiup In her neck, and pain aixl Unking radiating down both arms. She 
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Fig 173— Case I DUtrfbutfon of motor and sensory changes 
had ilmllar sensations occasionally In the Wo al» For about n vmif 
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Neurologic examination confirmed her subjective complaints (Fig 173) 
There was definite atrophy of the shoulder gndle All deep reflexes were 
exaggerated on the nght, and the left Babinski was eqmvocal 

X-Rays of the spme showed a forward displacement of the fourth cervical 
vertebra Lumbar puncture showed normal dynamics and the fluid was normal 
except that the protem was mcreased to S8 mg Iodized oil mjected mto the 
cistern could be seen to pass the cervical enlargement m a thm stream 

A cervical lammectomy was performed The entire cervical cord was 
found to be reduced to a thm-waUed sac filled with spinal fluid which had 
evidently caused an atrophy of the walls of the canal by pressure and so had 
permitted a pathological fracture The sac was mciscd along the nudhne 
posteriorly over a distance of about 3 cm opposite the fifth vertebra It was 
fined with gfistemng ependyma, and the cavity evidently communicated with 
the fourth ventricle 

The patient made a good operative recovery, and was relieved of pam 
Her arms improved, and she was able to get about In the course of a few 
months, the weakness of the legs recurred and progressed m spite of x-ray 
treatments, so that the patient was helpless when last seen a year after operation 

Case II — k mechanic of thirty-two was admitted to the Massachusetts 
General Hospital on account of a “hammer” deformity of the left middle 
finger A plastic operation on the tendons was contemplated, but neurological 
exammaUon showed a characteristic “dissociated” sensory loss, scohosis and 
facial asymmetry The patient was shghtly ataxic, and it was learned that 
the scohosis and unsteadmess had been present smee infancy This was before 
the days of either x-ray treatment or operation for synngomyeha, and all that 
could be done was to amputate thfe last phalanx of the affected finger, which 
was m the pabent’s way 

Case III — A man of fifty-five was adniitted to the Boston City Hospital 
follownng an attack of famtness He had lost consaousness without obvious 
cause four times durmg the previous two and a half years He had been 
havmg pam m both arms for five years, and some tmghng m the left hand 
for a year and a half He had lost much weight There was atrophy of the 
deltoids and of the hands, especially the left The pain was, at times, severe 
enough to require morphme There was a Homer’s syndrome All modes 
of sensation were impaired m the left hand, but only pam and temperature 
in the right There were exaggerated reflexes, a Babmski sign, and loss of 
position sense m the left foot Lumbar puncture showed a partial block and 
mcreased protem 

Cervical lammectomy revealed two fusiform enlargements of the cord, 
one at C» and the other at Ca Both were opened, the lower one contamed 
about 30 cc of xanthochromic fluid, the upper was sohd The walls were 
dark and rough FoUowmg operation the pam was less severe, but there 
were no objective changes The patient’s symptoms gradually progressed and 
he died fourteen months later 

Case TV — A man of twenty-four was admitted to the Boston City Hos- 
pital complaming of W'eakness, stiffness and numbness of the right leg gradually 
mcreasing for three vears From seven to nmeteen years of age, he had had 
attacks of unconsaousness with crude visual hallucmations About a year 
before admission, his right arm also became weak and numb Vision had 
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Several ar-ray treatments were given, but the symptoms became worse 
rather than better Fmahy, laminectomy was resorted to, and this disclosed 
an enormous cavity occupying the entire cervical cord, filled with spmal flmd 
It was mcised over a length of about IS cm The Iming was a ghstemng 
white, and the walls nowhere more than 2 mm m thickness The cavity 
appeared to communicate with the fourth ventricle The patient made a 
stnkmg improvement after operation, not only did the sensory signs regress, 
but motor power was greatly improved, so that the patient could use his hands, 
■walk long distances, and drive an automobile The operabon is now four years 
ago, the symptoms have v^ gradually returned, but have not yet reached 
their origmal seventy 

Case V — ^A man of twenty-eight entered the Boston City Hospital ■with 
the complamt that for three months his gait had been unsteady, espeaaHy 
at mght He also had a sense of coldness m the left arm and leg Exammabon 
revealed asymmetry of the face, scohosis, huskiness of the voice, and nj^gmus 
m aU direcbons There was a loss of pain and temperature sense over the 
left side of the face, and also over the first four cervical and first and second 
sacral segments on both sides, without disturbance of sensabon of touch 
There was shght atrophy of left thenar muscles, and all deep refle'ves were 
mcreased The Babinski refiex ■was posibve on both sides Vibrabon and 
posibon sense was impaired m both feet, and there was an astereognosls of 
the left hand Lumbar puncture showed normal dynarmcs and negative find- 
ings except for a protem of 58 

The patient was given x-ray treatment over the entire spme In three 
months there was definite improvement, and he returned to work 

The Diagnosis — These cases, picked almost at random, 
may serve to indicate the fact that syringomyelia does not by 
any means present the stereotyped clmical picture which most 
textbooks descnbe To be sure, a “dissociated” sensory loss 
m the arms and some atrophy of the muscles of the hand is 
the rule Indeed, the symptom of painless bums from agar- 
ettes (among women, flatirons and stoves used to be equally 
common agents) is practically pathognomonic But the stand- 
ard teaching that injury to the long tracts is rare, should be 
abandoned Some degree of spasticity, ataxia or loss of vibra- 
tion sense is extremely common, and may be the presenting 
symptom Pam m the arms is also often encountered Atrophy 
of the muscles of the tongue or face with fibnllation has, of 
course, long been recogmzed, and so has the presence of 
nystagmus, but the frequency of their occurrence has been 
underrated The explanation usually given is that the cavity 
extends mto the medulla, but it seems probable that mvolve- 
raent of the cervical cord alone may suffice to produce it A 
Homer’s syndrome may occur 
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Two somabc manifestations are of importance, first be- 
cause they are almost constanUv present, second because they 
may be immediately evident on inspection, and third, because 
of their possible significance m the interpretabou of the nature 
and cou^ of the pathologic changes They are facial asym 
metty and scohosis The facies may be stnlangly similar from 
case to case (Figs 175-177) Typically, the face is thin, 
the chm sharp, and the nose slightly out of line vnth the dun 
One cheek is ordinanly more hollow than the other The 
“bite” may be crooked Pimples are common Whether this 
facies actually is a “family resemblance” is an open quesUon, 
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here Notfce “fflinny resembbnoc*’ rather hog face, funten cheeks, deep 
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since we shall see below that the tendency to the disease is 
doubtless hereditary It is perhaps more likely that both this 
and the scohosis ate the result of muscular imbalance, m turn 
dependent upon involvement of the grey matter The fact 
that these manifestaUons may often be traced back to early 
childhood— as indeed the ata»a and some other symptoms 
may also be— Is evidence that the underlying pathologic 
change is congenital 

Little emphasis has been placed upon cerebral symptoms, 
Which have, however, been observed m so many casM that 
they can scarcely be dismissed as a comddence. Syncope and 
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convulsions are the commonest, but others have been reported 
Pt has seemed to me that a dependent, self-pit 5 ung attitude, 
sometimes combined with emotional mstabihty and a tendency 
to blame others, was of frequent occurrence, but possibly this 
IS merely a reaction to an afiSiction which is often progressive 
and cnpplmg, and may occur m adolescence 

Visu^ s}Tnptoms are also encountered Optic atrophy 
with enlarged blind spots is the only type I have observed 
personally, but papilledema has been reported The possi- 
bihty of confusion with multiple sclerosis and S3q3hihs is ob- 
vious 

Alterations Produced m the Spinal Fluid — ^The fol- 
lowing data are summarized from the book “The Cerebrospmal 
Flmd,” now m the course of preparation by Dr H H Merntt, 
by his kind permission m a group of flmds from 31 cases 
of S3Uingomyeha, the pressure was over 200 cm of water m 7 
instances, for an unknown reason In 2 cases, a subarachnoid 
block was demonstrated In almost half the cases (mcludmg 
these two) the protein was higher than the normal upper limit 
of 46 mg Occasionally a shght increase m cells was found 
On the whole, therefore, examination of the spinal fluid is of 
little aid m the differential diagnosis from multiple sclerosis 
and cord tumor 

Etiology — It has long been suspected, although on rather 
scanty evidence, that syringomyelia is the result of a heredi- 
tary defect The disease may occur m association with other 
congemtal defects and has been reported m two members of 
the same farmly The observations of Ostertag,^ that a similar 
condition exists as a recessive Mendehan trait m some strams 
of rabbits, lend a new weight to the theory In these animals 
the lesions may vary from microscopic size to cysts which 
cause complete paralysis In human beings also lesions of 
typical histology but too small to cause symptoms are a fairly 
common postmortem findmg, usually in association with other 
neurologic diseases, for the spmal cord is seldom exammed m 
subjects who have had no symptoms It has been seen in this 
laboratory m association with spmal syphihs and myelomal- 
aaa, and has been reported with multiple sclerosis^ and 
acromegaly ® 

Alternative theones are that the cyst is the result of an as- 
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cenduig neuntis or of a spontaneous hematomyella dissecUng 
up and down the gray matter The fact the symptoms may be 
of insidious onset in childhood, and may progress irregularly 
or even regress, renders both improbable, as does the histology 
of the lesion The cases m which an abscess of a finger has 
produced an ascending lymphangitis, and the signs of synngo- 
myeha have then been discovered, may perhaps equally well 
be interpreted as instances of the mcreased danger of trauma 
and infection when the sensation of pain is absent from its 
sentry post Hemorrhage into the gray matter may occur, and 
local pressure on tlie cord (as from a tumor) may cause ne- 
crosis chiefly in the gray matter, but m neither mstance is a 
progressive process initiated The symptoms of synngomyeba 
may often be first nobced, and possibly made worse, by mjury, 
but dose inquiry will almost always ehdt evidence that the 
disease dates back to childhood 

Pathology — ^The lesion usually descnbed is one which 
begins in the gray matter of the cervical cord, and gradually 
spreads upward and downward The fibers carrying the sen 
sations oi pain and temperature are usually involved more 
than any other group, either in the commissure or in the pos- 
tenor horn It is doubtless for this reason that the sensory 
loss may be greater on one side than on the other The fibers 
subserving the sensabons oi position, vibrabon and (probably) 
touch run directly from the posterior root ganglion into the 
posterior column without a synapse, and are, ttereiore, less 
often injured, but they too may suffer An irregular mvasion 
of the anterior horns accounts for the muscular atrophy The 
process is pracbcally always most intense in the cervical re- 
gion, but may spread up to the pons and down to the lumbar 
enlargement. The gray matter is chiefly involved, but the 
white matter may be injured also, perhaps in part by pressure 
It is usually stated that m true syrmgomyelia the cavity 
is distinct from the cenbal canal and fourth ventricle, and 
contams a yellow fluid If the cavity communicates with the 
subarachnoid spaces, the condibon may be designated as 
hydromyelia, and it is often imphed that this is a relatively 
benign condiUon The experience gamed by surgical mter- 
venuons makes it appear probable that there is no real dis 
Unction between the two In only one of my own cases has 
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the cavity contained xanthochromic material, rich in protein 
In the SIX others, it contained spinal fluid, and evidently con- 
nected with the fourth ventncle There was, however, no par- 
ticular difference in the manifestations or clinical course of 
the disease in the two groups respectively, in my own cases, 
and in others in the literature Usually the cavity is hned 
with a glistemng white epend}mia if it contains spmal fliud, 
and with a rough gray or brown glial growth if it is discrete 
In one of my cases, both coexisted The cysts containing 
spinal are usually the larger ones, and as in the first case re- 
ported above, may actually distend the cervical canal It is 
no wonder that pain is produced by pressure on postenor 
roots One would expect that the Queckenstedt test would 
more often show a block It is probable that the fluid wave 
may be transmitted through the thin sac wall 

Histologically, the new formed tissue is found to be com- 
posed of fibrous astrocytes There is usually little evidence of 
active prohferation, few nuclei he in the thick feltwork of 
fibers Vessels are rare Occasional accumulations of blood 
pigment occur No real mflammatory lesions are seen m the 
cord, but a mild menmgoencephalitis over the brain has been 
reported So has hydrocephalus 

The ghotic tissue may undergo a ghomatous degeneration 
At least, this is the current mterpretation It is possible that 
central tumors, and perhaps other processes, may produce 
cavities in the gray matter which are entirely secondary and 
not progressive Further study is needed to settle this point 
Treatment by ar-Ray — ^In every case, as soon as the 
diagnosis is made, roentgen radiation should be admimstered 
It appears to be more effective early in the disease than later, 
and perhaps more should be expected of it as a preventive 
than as a curative measure It is not universally effective 
Improvement has been obtained in about 60 per cent of the 
cases reported in several series, but my own expenence has 
not been as favorable Some cases are defimtely made worse 
by radiation There is further the danger ^at excessive 
treatment will produce changes in the skin which may render 
subsequent operation difficult It is, however, always worth 
trying, and may even be used as a diagnostic measure, for no 
other condition hkely to be confused with sjurmgomyelia is 
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likely to be affected favorably Multiple sclerosis, for ex- 
ample, IS distmctly aggravated 

Operative Treatment— Atypical instances of synngo- 
myeba may easily be mistaken tor cord tumor, and doubtless 
many isolated cases have been operated upon since the early 
days of spinal surgery The first surgeon bold enough to 
recommend opening the sac was Elsberg,^ as far as 1 have 
been able to learn A few subsequent operations are recorded, 
but the procedure remained a novelty until Poussepp reported 
two successful cases before the International Congress of 
Neurology m Paris in 192S ' Smce then a large number of 
similar operations have been reported, the majority of them 
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FIs 178r-Hai><i$ of a patient with lyringomyelia. (not reported here) to show 
contractures A Before operaUoD B after operation 

from Russia, where the disease appears to be unusually 
common ' 

In general, the reports have been favorable Most strik- 
ing, both m the literature and m my own cases, has been the 
decrease of analgesia and anesthesia, and “before and after” 
charts have been frequently used as evidence of the efficacy 
of the procedure Unfortunately, it is seldom the sensory dis 
lurbances which driie the patient to seek relief The motor 
weakness m the hands and the injury to long tracts are less 
regularly improved, but someUmes definite benefit is demon- 
strable (Fig 178) It IS difficult to form an esUmate of the 
proportion of favorable results from the literature, for evi- 
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dently successes tend to be reported m greater numbers than 
failures In the 7 cases which I have observed personally, 
substantial improvement was observed m 4, although in ^ 
of them there has been some progress of sjunptoms since opera- 
tion In two others a decrease of the band of analgesia re- 
sulted, which looked well in the patients’ record, but did not 
matenally improve their abihty to help themselves Juzelev- 
skij, who reported the largest senes on record, gives somewhat 
similar statistics, 16 out of 22 cases were improved^ 

On the other hand, the operation has not proved as dan- 
gerous in my expenence as it is sometimes alleged to be 
There have been no deaths, and no separation of the wound 
edges, which has frequently been recorded One patient suf- 
fered a slight increase in the ataxia of one hand, othermse, 
the postoperative condition has been no worse when it has 
been no better than that before operation 

The question has often been raised — does the opening in 
the sac close again? Recurrence of symptoms has taken place 
in several mstances, and in a case reported by Frazier® the 
cyst had reformed To avoid reaccumulation of flmd, it has 
been suggested that a dram of fascia or rubber be introduced 
into the drainage opening From the pathological pomt of 
view, this would seem ill advised A foreign body m contact 
with nervous tissue invariably becomes encapsulated in a 
mesodermal scar, which is exactly what one would wish to 
avoid The problem is better met, it seems to me, by making 
the incision the entire length of the sac, or at least as long 
as the larmnectomy allows In the majority of instances, the 
edges will then gape apart and collapse mto contact with the 
floor of the cyst Whether adhesions will form, and whether 
the pia wfll obhgingly regenerate to form a false passage from 
the lumen to the surface, must be left to future observation 
to deade It would seem a prion unhkely, but some cases 
remam improved years after the operation This brings up 
two minor techmcal pomts The first is, where should the 
sac be opened? Poussepp suggests through the posterior horn 
of one side My own policy has been to incise where the sac 
IS thinnest, but usually in the imdhne, and this has not led to 
noticeable ataxia of the legs \Vhen a long mcision (of several 
centimeters) is made, bleeding may be troublesome, as the 
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postenor spinal vesseb are too small to clip or tie success- 
fully and too intimately attached to the cord to coagulate as 
they he If, however, they are gently raised on a dural hook, 
a light cutting current may be used to seal them without in- 
jury to nervous tissue Collateral arculation is sufficiently 
nch to make up for any loss of blood supply 

Indications for Operation — ^Welghmg all of the con- 
siderations which have been enumerated, when should we 
recommend operative treatment? There is evidence that 
operation does not permanently halt the progress of the dis- 
ease, and closure of the drainage opemng is particularly to be 
feared if the sac is small It is, therefore, not to be advised 
as a measure of prevention, which x ray treatment appears 
sometimes to be Radiation should be given a trial first, there- 
fore, probably m all cases 

Pam 13 usually an mdication for operabon It is seldom 
reheved by x ray treatment, but usually yields to rebel of 
tension within the sac As pain is an important symptom of 
syringomyelia, the mdication is an Important one 

Spinal block, if it occurs, should probably prompt an opera 
tion If there is an obstruction to the flow of fluid, the walls 
of the sac must inevitably be subjected to pressure, and this 
m turn is bkely to be responsible for at least some of the 
symptoms An mcrease m tlie spinal fluid protein is to be 
taken as presumptive evidence of block. 

Finally, m many cases economtc dtsabiUty is a situation 
which justifies the pursuit of even remote chances of benefit 
It is m this group of cases that the most marked and most 
gratifymg improvement is obtained, and it is fair to hold such 
a possibility open even to extensively crippled patients 
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CONCERNING FITS* 

Ip b patient greets you in your office with the complaint, “I 
have frequent headache,” your mind runs rapidly over a list 
of possible causes, a shorter or longer list according to the 
extent of your experience Many are rapidly eliminated as 
impossible or improbable in this patient. Nevertheless, days 
ot study will be spent before the list of possibilities is cut 
down to a workable few But if a patient greets you with, “I 
have fits, doctor,” often your mind is filled with a vague con- 
cept ot a “disease” called “epilepsy” inherited, detenoratmg 
and hopeless Such a concept frequently mhlbits further m ’ 
telligent research mto the etiology of a particular case 

It 13 my contention that epilepsy is a sunple, fundamental 
manifestation of nervous disintegration “Disintegration" 
means here the loss of more or less of the functional harmony 
of the central nervous system Integration is the mam func- 
tion of the central nervous system, it is the process of build- 
ing up useful behavior patterns out of the many and varied 
stimuli that reach the cord and brain, physiologically it works 
by summation, facihtation, inhibition, long arcuiting and co 
ordination The essence of the process is delay of mcomlng 
stimuli to allow for association and for reaction conditioned by 
past experience Now this integration may be interfered with 
by physical or chemical injury to nerve celts, or by conditions 
which alter nerve function Because I beheve that a condi- 
tion of interference with integration is essential to the produc- 
tion of fits, and because the interfenng conditions are many 
and diverse, 1 beheve that epilepsy cannot be called a disease 
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To illustrate this I have made a chart (Fig 179*) enumer- 
ating 60 conditions associated with convulsions in man, some 
rare, some common These 60 I have tried to explain on 
one or another physiological basis, and for this purpose have 
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Fig 179 

] dined them by hues to 12 possible physiological mechanisms 
which have gone beyond normal limits and become pathological 
processes These relationships are admittedly speculative 

* A similar chart was published by me four years ago m the Arch Neurol 
and Psychiat , 27 1245, 1932 The present chart is a revised and enlarged 

edition 
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For a few there is good evidence, for others very httle Even 
more speculative are the four “physical hypothe^ whi(i 
make up the last column, the most reliable symbol here is 
probably the large question mark! But there is no use m 
gathering data if they are not classified, analyzed and thought 
about So the speculation is justified that altered conduction 
of the nerve impulses, mcreased imtabibty of the nerve cells, 
oxygen lack of the nerve cells, or change in aad base equi- 
libnum are probably important factors m many convulsions 
For the first two hypotheses we have the recent work of 
Gibbs, Davis and Lennox' * which shows by means of beautiful 
electro-encephalograms that epDepbc seizures are accompamed 
b} a change in the cerebral electrical potentials, this is re 
corded as a wave that has an apparently significant shape 
Oxygen lack seems important beMuse so many of the 12 
physiological mechanisms may give rise to anoxemia, and be 
cause dimcally, interference with arculation seems to be one 
of the surest methods of inducing loss of consciousness and 
convulsions Add base balance may be important, but the 
evidence for it at present is based on a few observations on 
the blood of epileptics before attacks where there was a change 
toward the alkaline side, on the analogy with tetany, and on 
the occasional preapitation of seizures in epileptics by hyper- 
lentilatlon 


The inheritance of epilepsy is too much emphasized by 
physicians Although the evidence supporting my opinion is 
iar from complete, I bebeve that most convulsions are associ 
ated with acquired abnormabty of the nervous system* and 
the acquired character cannot be inherited. On the other hand 
an injury to the brain may precipitate, and cause to become 
overt, a latent hereditary tendency to convukions The evi 
dence for this is the observation that among the rdatives of 
“traumaUc epileptics” the mddence of epilepsy is about six 
times as high as among the general population, although it is 
only 60 per cent of the incidence among relatives of "idio 
pathic epileptics " * 

In the Ust (Fig 179) trauma and birth injury (causing 
fibrosis, gUosis, ^rcnccphaly, etc.), meningitis, encephalitis, 
Md tumor, arc the more important dbiical causes Only six 
tmarlcd -f-) of the causes listed are known to be inbenuhle 
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and these, except for cerebral aplasia® are rare Hardly ever 
IS epilepsy inhented as a S3rndrome without the inhentance of 
other associated neurological disorders For example, feeble- 
mindedness due to lack of cerebral development may be found 
to run m a family That the patients also have fits is explamed 
by the aplasia and neurological short circmtmg, it is an assoa- 
ated S3miptom Yet because the fit is dramatic the whole pic- 
ture IS called “epilepsy ” Other inherited nervous diseases Aat 
may be accompamed by fits are tuberous sclerosis, Fnedrich’s 
ataxia, and cerebromacular degeneration But these are so 
rare as to be numerically ummportant On the whole probably 
less than 8 per cent of epileptics show an inhented factor as 
judged by a history of epdepsy in a relative Epileptic mdi- 
viduals who do have epdeptic close relatives should be advised 
against havmg children The remaimng 92 per cent cannot 
reasonably be advised against marnage (if they can find 
mates) More epileptics come from famihes burdened with 
migrame than from epileptic ancestors, and the tamt is often 
earned latent in a “normal” person Therefore, the idea of 
effectively ehmmating epilepsy by stenlization and “eugemes” 
IS preposterous Given laboratory control and thousands 
of generations it could be done 

Epilepsy means merely “seizure,” a vague term at best, 
but it IS usually understood to sigmfy sudden, recurrent changes 
tn consciousness, often preceded by a sensory warning {aura) 
and often followed by motor discharge through the muscles 
{convulsion) Penfield and Gage® in an admirable paper on 
“Cerebral Localization of Epileptic Manifestations” say that 
under the heading of fits may be listed (besides convulsions) 
paresthesia, hallucmations of sight, visceral sensations, and 
autonomic phenomena The hst is so broad that there can 
be no thin g t3^ical about an epileptic fit, the essential bemg 
that it IS a disturbance of consciousness, overwhelms the victim 
suddenly and usually recurs m any one victim in a rather 
stereotyped pattern, or patterns In other words, each epi- 
leptic patient is likely to have his own speaal form of fit and 
to repeat it He may have two or three which alternate, for 
example, it is common to have major seizures (grand mal) of 
one t3^e interspersed with more frequent minor seizures (petit 
mal) perhaps resembling only the aura of the grand mal 
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Thus a IS diEBcult to diBerentiate epilepsy from other r^r- 
rent symptoms such as fainting (syncope), migraine (si^ 
headache) and myoclonia Syncope is often accompanied by 
a few convulsive jerks, migrain may have an aura and may 
begin entirely in the sensory sphere, but may change over into 
motor manifestations that anyone would call “epileptic.” 
Moreover, fibrillary contractions, tremor, myoclonia, chorea, 
athetosis and convulsion form a series of muscular expressions 
of central nervous disorder that cannot be arbitrarily divided 
into those that are "seizures” and those that are not. One can 
talk of an attack, spell or fit of any one of them But one 
talks of epilepsy only when there are recurrent, rather stmilar 
attacks of disturbance oj consciousness 

Fits of a rudimentary sort may be eliated in the spmal 
cord, syncope and vasovagal attacks may be bulbar in origin, 
the diencephalon may discharge explosively giving nse to vaso- 
motor, sudomotor and cardiac symptoms, and the forebrain 
with Its many subdivisions gives nse to various sorts of seiz 
ures Most attention has been directed to the cerebral cortex 
as the locus from which epilepsy usually arises The concep- 
tion is that a lesion in or near gray matter makes this gray 
matter more irntable than normal, lowers its threshold so that 
sudden, or slowly built up stimuh may cause a violent, dis- 
orderly neuronal discharge that we call a fit The lesions may 
sometimes be actively irritating, as in the case of bleeding ves- 
sels, acute infections, growing tumors, or contracting scars 
hlore often the lesion is more static, and seems by its mere 
contiguity to reduce the threshold of imtabihty of the adjacent 
gray matter, c g , old areas of fibrosis and gliosis following in 
jury, slowly growing tumors, cysts of softening, and arach 
noidills In the cerebral cortex this concepUon seems to hold 
true, much evidence has been accumulated by neurologists, 
surgeons and pathologists that focal lesions act as the starting 
pomt from which unbridled impulses spread to cause fits 
They can only cause fits if they spread into comparatively 
normal tissue, for the neuronal discharge must be an exag- 
gerated and explosive one that could not come from a badly 
oama^d nerve cell The wild impulses are excessive and dis- 
organized, but m causing seizures they are probably acting 
uirough comparauvely normal tissue ” 



1588 STANLEY COBB 

The evidence for this is extensive and well substantiated 
by operations on the brains of conscious patients In the first 
place careful chnical histones have been compared with oper- 
ative findings Still more mterestmg are the results of elec- 
trical stimulation of the exposed bram m conscious patients 
In normal ammals convulsions may be brought on by excessive 
electrical stimulation of certain parts of the cerebral cortex, 
beyond the pomt of physiological response Explonng the 
human cortex with an electrode at operation has located not 
only the motor area, where speaal movements are represented 
in the precentral gyrus, but areas from which synergic move- 
ments of the opposite side may be ehcited, and movements of 
the head and eyes toward the opposite side This parbcular 
movement has been ehated from several locations area 6a 
in the frontal lobe, near the penphery of the occipital cortex, 
near the superior temporal, margmal and superior parietal 
gyri It IS interesting that this coordmated movement of the 
head and eyes turmng to the side opposite the lesion is prob- 
ably the commonest type of onset of a convulsion Such move- 
ments may be preapitated by electrical stimulation of the cere- 
bral cortex of an epileptic patient, and may lead to a spread 
of the motor spasm to other muscle groups with unconscious- 
ness and general convulsion, just as in a spontaneous seizure 
In fact, exploratory electncal stimulation may locate low- 
threshold “trigger pomts” at which the patient’s typical attack 
may be set off 

When such a pomt is near the motor area (precentral g)TUS 
or central sulcus) the attack begms without aura, the appro- 
pnate muscle group begins to twitch convulsively and then 
the convulsion spreads m an orderly way to other muscles 
This march is observed by the pabent and he does not lose 
consciousness until fairly late in the attack if at all When 
the tngger point is in the postcentral (sensory areas) the at- 
tack usually begms with a locahzed numbness or tinghng in 
a hand or foot, this spreads and focal motor phenomena ap- 
pear usually simultaneously m both arm and leg, with less of 
the element of progressive march In the ocapital area the 
warning for the attack may be crude lights, red, blue or white 
followed by loss of consaousness and general convulsion In 
the parieto-occipital region the lights may be flashing or mov- 
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mg, causmg giddiness and even nystagmus, followed by un 
consaousness and general convulsion Trom lesions m me 
temporal gyn the general convulsion is ollen preceded by 
noises, hj'peracusis, tinnitus or even music, which may be ac- 
companied by verUgo or halluanaUons of unpleasant odors 
Tumors near the uncinate gyrus commonly cause an aura of 
bad smells or taste with automaUc smackmg movements of 
the bps before the convulsion Thus much phy^ological knowl- 
edge tiaq. been corroborated on the human by surgeons using 
the electrode and by Nature using local lesions 

Lesions of the frontal lobe are particularly mterestmg 
Since lEm IS the largest association area of the brain without 
any receisung stations for special senses (as in the parietal, 
temporal and ocapital lobes) one would expect little or no 
aura This is the case the patient usually begins his attack 
with a blank stare, losing consciousness at once, but not losmg 
motor control, for he may then perform complex movements, 
walk about doing aunless things and mumbling In more sud 
den attacks he may turn his head to the side away from the 
lesion, and then turn his whole body, even spinning around two 
or three times before falling in a general convulsion 

All this about cortical epilepsy, however, is rather special 
It 15 particularly mteresUng because of its localiamg value and 
becanse patients with cortical lesions are most open to surgical 
help But the recent work of Gibbs and Gibbs* shows that 


(in cats) the deeper structures where the rhincnccphalon hes 
over the diencephalon give convulsions m response to electrical 
stimuli more easily than even the motor area of the cortex It 
IS as if certain tracts and cells here would set oft a convulsive 
mechanism with greater ease than others The fact that deep 
temporal lobe tumors are especially likely to be associated witli 
convulsions is of interest In this connection But the search 
tor a "convulsive center” is illusory There can be no “center” 
for disorganization or disintegration Probably, because of 
special connections, easily traveled paths, or case of conduc- 
tion in certain areas, an electrode placed in such loa will more 
easHy cause the unbridled acUvity we call a convulsion, than 
an electrode placed elsewhere We know that stimulation of 
is more likely to cause convulsions than 
timutation of thoroughly organized ones, c g, the convul 
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sions of childhood,^'’ and there are experiments showing that 
after injury the threshold for convulsions is lowered Myel- 
inizabon is quite incomplete in the human before the fourth 
year and convulsions can be easily preapitated m these years 
by almost any foreign element of excessive stimulation This 
IS perhaps because of less than normal spread, t e , short- 
ctrcuitmg In chronic encephalitis, or postencephahtic states, 
there may be ghosis of the brain and the formation of connec- 
tive tissue scars, cerebral hemorrhage and trauma may act 
in much the same way, and also the chronic degenerative dis- 
eases It may be that reduction of the number of available 
association pathwaj^ for nerve impulses to travel is the im- 
portant factor in all these extensive lesions This, theoretically, 
could cause a “short-circuiting” of afferent stimuli makmg 
them discharge over efferent tracts without the normal delay 
caused by spreading through the wide association areas of the 
cortex ^ Such short-circmted discharge might well be explo- 
sive and disorderly and cause seizures of various sorts Other 
chrome processes, such as arteriosclerosis, semle degeneration, 
chrome arachnoiditis and porencephahe cysts, may also cause 
seizures by tissue destruction and this “short-arcuiting” mech- 
amsm Tumors and cysts obviously cause mcreased intra- 
cranial pressure and damage to the tissue, but the fact that 
tumors of the hindbram rarely if ever cause convulsions^® and 
that convulsions are most common when the motor cortex is 
involved, mdicate that there is direct irritation of motor nerve 
cells It might be that these tumors interfere with circulation 
and cause local stasis with edema, anoxemia and softening, 
but such changes would cause death of nerve cells and the 
convulsive symptoms would soon cease, chmeal expenence 
shows that convulsions caused by tumors impingmg on the 
motor area may occur over penods of several years 

It IS probable that vasomotor abnormahty m the bram 
as a primary cause of seizure has been overemphasized by 
some authors^^, but that changes in cerebral blood flow may 
precipitate convulsions, is indisputable There are six con- 
ditions on the list that obviously work through anoxemia of 
the bram All of these six cause widespread anoxerma and 
convulsions The first is Stokes-Adams sjmdrome in which, as 
reported by Mackenzie, if the heart block lasted for ten sec- 
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onds only, unconsciousness alone occurred, but lasted 
for seventeen seconds, there rvas also convulsion The onset 
of paroxysmal tachycardia may also be attended by scares 
Pressure on the carotid sinns with the sharp fall m blood pres- 
sure may precipitate a convulsion, but sometimes the convul- 
Sion occurs without the fall in general blood pressure^ The 
other two mechanisms that can be rehed on regularly to pro 
duce convulsions are carbon monoxide poisonmg and mechan 
leal asphyxia, as m strangulation In experimental animals it 
is always possible to produce convulsions by hgating the 
artenes that supply the brain, and also by bmiting the oxygen 
that IS inhaled In patients having very frequent petit mal, 
Lennox'^ has shown that seizures can be induced by a degree 
of oxygen lack that will not affect normal persons, and also 
by an impending mduced syncope It is obvious, however, 
that these conditions that cause general cerebral anoxemia are 
not the ordmary causes of seizures as seen in epileptic pa- 
tients Gibbs and Lennox'* have shown that no general change 
in cerebral blood flow occurs before a fit On the other hand, 
local areas of cerebral anenua may set o5 the neurological 
mechanism that causes fits” and there is good histological 
evidence that many convubions, indudmg puerperal eclampsia, 
are due to vascular spasm m the brain '* Some cases of Ray 
naud’s disease and of angioneurotic edema are accompamed 
by seizures 


The effect of emotion and environmental stress upon epil 
epsy has long been recognized Increased emotional stimuU** 
especially if repressed, usually increase the number of attacks 
Special situations may art as conditioned stimuli and set off 
fils that thus are practically condlUoned reflexes “ Examples 
of this are common in practice and patients showing possible 
psychological factors should be studied intensively For ex 
wple, a young woman of twenty-one was referred to me in 
1932 At the ago of mne she had cranial trauma and two 
monte later onset of convulsions She has seen many doctors 
and had many Ueatments A rdgime of high enemas at twelve 
M no good, a nine months’ trial of dehydration at eighteen 
to not" *'*=’P"* ‘"^SUlar mensS, but 

etcesslvely Because the attacks began m the left leg and 
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because slight but distinct neurological abnonnahties were 
noted on the left side, Dr Wilder Penfield operated upon her 
at the age of nineteen and found adhesions over the nght 
frontal lobe, excessive vascularity of the cortex and unstable 
artenes These were actually observed in vascular spasm with 
concomitant anemia of the lower part of the motor cortex and 
convulsion espeaally m the left face Removal of the “trig- 
ger point” in the cortex, where a weak faradic current preapi- 
tated a convulsion (nght superior frontal convolution) caused 
temporary hemiparesis, but eventual diminution in number 
and severity of the attacks Eighteen months later she went 
through a severe emotional experience, thereafter there were 
more “mmor seizures” , many of these were probably anxiety 
states as no clouding of consciousness was observed The 
emotional element was great Smce the age of ten she had 
been supervised meticulously, her vaned and prolonged treat- 
ments had given her the “invahd habit,” she was full of self- 
pity, said she was “utterly lonely” and could not mix with other 
girls or boys of her own age She had had no regular school- 
ing and could get no job 

To evaluate all the factors mentioned in this complex pic- 
ture IS difficult, but important, if one is to help this girl who 
IS not only epileptic but hypochondriacal, psychoneurotic and 
drugged with lummal, coffee and cigarettes Charting the fac- 
tors helps a great deal to make the problem concrete (Fig 
180) This IS a “life-chart” drawn to indicate the djmanuc 
factors in the patient’s history Each arrow represents one 
of the factors m the etiology of the present problem, f e , the 
fit The hnes suggest by their weight the seventy of the ab- 
normahty and by their length the duration Obviously all the 
factors contributing to the “nervous load” are not equally 
important from an etiological standpomt, but by looking at 
the whole chart one gets an idea of ^e mteraction of the dif- 
ferent elements Certainly the mam abnormahty, represented 
by the heaviest arrow, is the cerebral cortical scar present since 
the age of rune, this is the prmcipal cause of the fits, it has 
been treated surgically m the most scientific manner, nothing 
more can be done 

The artenes of the bram were observed in spasm, there 
are other indications of vasoviotor instability, but the poor 



CONCERNING FITS 


1593 


— CAU8E8 — 



Fig ISO— The dUgram Is drawn to bring together in the pb7sidan*a and 
paUeoi** mbd* the etlologictl factor* in a dymnDc way Above are the various 
Qtoes, Indicated by arrow*, converging on the patient at the time of examloa 
tloiu These arrows great and amall make a burden too great for the patient's 
nervous system and a fit results. Obviously the main cause of convulsions in 
thh case b the cerebral scar a heavy burden for many year* hence represented 
as a long and heavy arrow The operation improved the cerebral leaioD and 
fils became fewer thereafter, hence the notdi in the big arrow The other 
anows represent other pathological factor* In the patient’* Ufc. These are 
fedWdoalijr of Im^rtance as compared to the cerebral lesion, but added 
together they constitute an Important problem and probably act as the predpl 
lathis cause of many attack* Bdow b shown what was done for treatment 
ol eath pathological cause. For the cerebral acar nothing more can be done 
^ the dyimeBorrhea lateln wa* ^ven. To counteract her vasomotor insla 
“15tr she was made to cat down on coffee, cigarettes and drugs (a sympalh 
might podbly be con si d er ed later) To Improve her emotional Irata 
t®ty ibe b taken away from anilous aupervliion given a Job sdiooUng and 
*Mnc psjthotherapj These are adjancts to the surgical therapy but they 
®ake thb difference to the girl she stops being on Invalid lives a practically 
oormsl life b happy and has fewer fit* 
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general hygiene of the patient may be responsible for this, 
especially the excessive coffee and agarettes An operation 
to denervate the cerebral artenes by sympathectomy was con- 
sidered, but it was deemed imwise to operate again upon her 
General hygiene, physical trammg, reducmg coffee and agar- 
ettes, all have helped the vasomotor mstabihty 

Lummal has been used for several years, for the last two 
years 3 grams per day had been given She has been rather 
depressed and dopey from this and her eyes have often looked 
sleepy This mediane was discontmued for a period of ob- 
servation, during which general hygiene, both mental and phys- 
ical, was emphasized There was no increase m the number 
of seizures Lutem has been foimd to help her pamful and 
irregular menses, this has been continued 

The emotional factors are numerous Taken singly they 
do not seem important, added together, however, they make a 
burden of anxiety, unhappiness and self-pity that is devastat- 
ing, the patient was havmg no satisfaction out of hfe It is 
here that one feels most hopeful about therapy The patient 
needed schoohng and trammg to give her self-confidence, she 
was taken from home and put under less fearful and more ob- 
jective supervision This resulted in a new feehng of freedom 
A job was arranged for her part time Psychotherapy was 
tried and gave her msight mto what was bemg done for her, 
but otherwise it had httle effect and was soon discontmued 
It was the environmental treatement that helped most Dur- 
ing the past two years she has had only two attacks 

When such a “new deal” can be arranged for a patient, 
there is reason for optimism regarding the prognosis even m 
cases of “traumatic epilepsy ” The fact that one has a scar 
in one’s bram does not make convulsions a certam result It 
IS a case of summation of nervous load When many of the 
factors indicated by the arrows impmge on the patient’s nervous 
system at once, a seizure results It is a case of the “camel’s 
back” and many “straws ” One cannot take away the scar 
which is the ongmal and biggest part of the nervous load, but 
if the other straws are removed, the patient may weU go on 
for years without a seizure Symptomatically she may be 
“cured ” And that is all the patient cares about 



CONCERNING FITS 


1595 


REFERENCBS 

1 Gibbi, F A., Davb, H., and Lennoi, W G Ati* Neurol and Psychiat^ 

34 11J3 1935 

2 Lennox W G Proceedings of Second International Neurological Congress, 

London, 1935 Preliminary Report, Lancet 229 263 1935 

3 Abadie Jean Proceedings of Second International Neurological Congress, 

London, 1935 Preliminary Report, Lancet, 220 268, 1935 

4 Cobb Stanley, and Lennox, W G Oxford MedkiDe, vol vi chap 30 

893 1932 

5 Bateman, J F Paper presented at the Meeting of American Phychiatric 

Association June 1935 

6 Davenport, and Weeks, D F Jour Nerv and Mcnt. Dls^ 38 641 

1911 

7 Lennox W G Nelson Loose Leaf living Medkine voL vi chap 31, 1933 
8, Penfidd Wilder, and Gage, L Arch NeuroL and Psychlat^ 3Q 709, QcL 

1933 

9 Gibbs, F A^ and Gibbs, E, L Arch Neurol and Psychlat, 86 109, 1936 

10 Cobb Stanl^ Med Clin NAB 1403 1922 

11 Dandy W E and Elman R^ Butt- Johns Hopldns Hosp., 30 40 1925 

12 Cobb Stank) Arch Neurol and Piychht, 27 1245 May 1932 

13 Gibbs, F A. Arch. NeuroL and Paytilat., 28 969 Nov., 1932 

14 Trtcy, B A, The WWte Spots of EpDepsy, Boston Richard T Howard 

1926 

15 Lennox W G QIbbs F A-, and Gfbbs, E L Arch Neurol and PsychlaL 
15a Lennox W G., and Cobb Stanley Amer Jour PsychUt- 8 337 March. 

1929 

16 Gibbs, F A- Lennox W and QIbbs, E L Arch Nearol and Psychiat 

32 257 1934 

17 Cobb Stanley Amer Jour Psychiat 13 947 March 1934 

18 SpWmeyer WaUher Arch Neurol and P8>chIaL, 23 869, May 1930 
9 Rows, R, G., and Bond W E- EpDepsy London H K Lewis, 1926 

^ mmont Smith Frank Amer Jour Pi^iaL, 13 717 1934 
21 Penfield Wilder Ann TnL Med., 7 303 1933 




l/fitedi abiks ol North America 
UoTck, 1036 Boston Number 


CLINIC OF DR G P GRABFIELD 
Petek Bent Brigham Hospital 


THE TEEATMEHT OF INSOMNIA 

The treatment of insomnia is a subject which can be con 
adeted from many angles It seems wise to limit the dis 
cussion to certain phases of the subject, in order to avoid es 
cursions into the realm of psychiatry Texts of internal 
medicme do not recognize such a condition It must be ad 
milled that no dear, short definition can be stated Yet all 
blow what is meant by the term, though from an etymo- 
logical point of view it simply means lack of sleep from anv 
cause It may be due to pain, discomfort, dyspnea, frequency, 
diarrhea, itching or any symptom that forces itsdf upon the 
sensonum However, the usual idea of insomma as a medical 
problem is that ol sleeplessness unconnected with somatic 
symptoms If sleeplessness is due to some definite cause, 
such as one of those enumerated above, treatment is necessarily 
directed to the relief of the underlymg symptom True in 
somnia, therefore, we may define as sleeplessness due to no 
underlying stimulation preventmg sleep or awakening the suf- 
ferer The condition may assume different forms 

First and most common is difficulty m going to sleep, sec 
cud, awakening early and inability to deep again, third, penods 
of wakefulness In the middle of the night and finally, a re 
versa! of the sleep mechanism with wakefulness at nif^t and 
sleep by day The cause of the first three types usually is 
habit or some emotional disturbance either acute or as a mam 
iKtation of a psychoneurosis The last, most distressing 
'om IS almost exclusively found in cerebral arteriosclerosis 
and usually is accompamed by other manifestations of senihty 
Since it IS axiomatic that the treatment of any symptom 
Should be directed to its cause, and since the usual cause of 
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insomnia is either habit or a psychoneurosis, it is ohvious 
that treatment must be directed agamst these underlying con- 
ditions Many tricks have been advised to aid the sleepless 
sufferer, counting sheep, voluntary relaxation, lying in one 
position and vanous other methods of autohypnosis While 
such methods may be successful m breakmg bad sleeping hab- 
its or even m overcoming a superficial psychoneurosis, it is 
poor therapy to treat psychoneuroses by suggestion alone, and 
in every persistent case adequate psychotherapy apphed by 
an expert is necessary Often reassurance as to the harmless- 
ness of sleeplessness is sufficient to break the vicious arcle of 
wakefulness mtensified by the worry of not sleeping and the 
consequent effect on the following day’s efficiency Oertainly 
l 3 ang qmetly in bed is often adequate preparation for the 
daytime tasks even though the hours spent m actual sleep be 
few It IS outside the scope of this clmic to discuss further 
the psychotherapy of insomma However, in connection with 
the foregoing, the indications for the use of hypnotic drugs 
may be concisely formulated The following four indicabons 
for the use of soporific drugs seem clear 

1 Where sleeplessness can be foreseen as the result of an 
acute situation of short duration 

2 Where wakefulness is dearly due to an obvious cause, 
and the symptomatic relief will aid in the treatment 

3 Where the cause is unclear, but rehef is urgently de- 
manded, and no danger of masking night symptoms is present 

4 In the reversal of the sleep mechamsm in cerebral 
arteriosclerosis 

The first group mcludes such situations as the near relatives 
of a deceased person before the funeral, the first mght m the 
hospital and others that wiU readily come to the reader’s 
min d In the second group are such cases as discomfort from 
any of the causes previously enumerated Even though the 
cause is undear, and no defimte disturbing symptoms are pres- 
ent, immediate relief of the third group of sufferers will aid 
subsequent therapy, even if the cause be psychic Fmally, 
rehef in the fourth group demands the utmost care m the 
use of drugs to change the mechamsm without intensifymg it 
by the late action of the soporifics This brmgs us to a fur- 
ther pomt to be remembered in the use of h 3 ipnotic drugs 
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ThB consideratiSD concerns the tune and duration of ac 
don of the drug exhibited m relation to the intensity, dura- 
tion and period of sleeplessness It Is well known that there 
are three types of msomnia, the conunonest being difficulty 
in getting to sleep “1 stay up until I am sleepy, but gettmg 
ready for bed wakes me up, and I toss for hours,” says the 
patient The next tells of awakenmg ui the middle of the 
night and lying awake for a period invariably longer to the 
patient than observation by the clock, would indicate And 
finally, there are the patients who awaken so early in the mom 
ing that they outdo the proverbial lark Of course, any com- 
bination of these types may exist. The drug to be used in 
any given situation must be such as to combat the symptom 
of which the patient complains It is all too easy and, vm 
fortunately, too common, to give patients large doses of some 
momentarily fashionable or advertised hypnotic, when small 
doses of a judiaously selected drug would provide the rehef 
desired. If we use the above cntena we may classify the 
hypnotics according to the rapidity and duration of their ac 
tion In general, these two properbes are parallel It is also 
an advantage to reduce the list to the smallest number that 
will serve All hypnoUc drugs have undesirable side actions 
in large doses or m suscepbble individuals, and there must be 
included in any list a sufifiaent variety to allow for such 
idiosyncrasies 

Considering first those with rapid action over a compara 
bvdj short period of bme suitable for patients unable to get 
to sleep, we find first of all paraldehyde and chloral both of 
which have stood the teat of time. The obvious disadvantage 
of paraldehyde lies in its odor on the breath the following 
da>, but this is often more than compensated by its efficacy 
tmd above all by the practical absence of toxiaty It must be 
remembered, however, that the combined use of morphme and 
paraldehyde is highly toxic Chloral is undoubtedly the most 
®eM of all the hypnotics and the cheapest Given well di- 
med in water it produces sleep within an hour, and m proper 

osM (OA-0 6 Gm , S-tO grains) is enbrely harmless even 
m heart disease There is no doubt that In toxic doses it kills 

> Us eUecl on the heart, but the fear of this side acbon has 
u engendered by the large dosage that has always been 
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recommended up to the last few years None the less, it is 
not the hypnotic of choice m heart disease, though it may be 
used, if for some reason the barbitals and paraldehyde are 
contraindicated in a given patient For quick action of short 
duration two of the barbiturate series recommend themselves 
Pentobarbital (1—2 grains, 60-120 mg ) has proved very useful, 
and It may be that “evipal,” a newer one of the series with a 
very rapid evanescent anesthetic action, when given intra- 
venously, will prove useful as a short duration hypnotic with 
prompt action, when given by mouth 

Barbital itself is still the most satisfactory drug, where 
more prolonged and less prompt action is desured In all these 
drugs both intensity and duration of action are increased with 
increasmg doses If, therefore, more than 0 6 Gm (10 
grams) of barbital is found necessary to produce the effect 
desired, another drug should be used Comparable to barbital 
but of another chemical constitution is “sabromin,” consider- 
ably more expensive than barbital but with prolonged effects 
Sulphonethylmethane has fallen into disuse on account of the 
long period before it acts and because of its prolonged stay 
in the body However, these very qualities can be utihzed 
m selected cases It is usually effective five to seven hours 
after administration and is particularly useful in the second 
group of patients Its action, however, is prolonged, and it 
may leave a certain amount of drowsiness the next day 
Furthermore, repetition over a comparatively short period, 
even in ordinary doses, may lead to hver damage In occa- 
sional selected cases for short penods it may be extremely 
useful, espeaaUy in supplementing the action of some of the 
shorter acting drugs Thus the combination of barbital with 
sulphonethylmethane given an hour or two before bedtime 
may prove more satisfactory than double the dose of barbital 
for producmg a deep sleep throughout the night This evi- 
dence of synergism suggests that other combinations rmght 
prove equally useful The unfortunate one between paralde- 
hyde and morphme has been mentioned and another between 
chloral and alcohol is well known, even to the underworld, m 
the form of “knock-out drops ” S 5 rnergism between the hyp- 
notics and antip 5 u:etics (analgetics) has been fairly well 
studied in some instances This should be utilized when pain 
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or discomfort is associated with insoumia While the anti 
pyretic drugs of the types, acetyl salicyhc acid, amidopyrine 
and acetphenetidme have almost no hypnotic actions, the 
soporifics discussed have equally httle eSect on pam Yet 
combmahons of these two groups of drugs enhances the effects 
of each In this connection it is well to remember that both 
morphme and codeme are ineffiaent hypnotics as compared 
with the drugs discussed Finally, on certain occasions sleep 
is disturbed, largely by motor restlessness, “the fidgets,” not 
directly assoaated with cerebral activity Under such arcum 
stances phenobarbital (“lummal”) and the bromides are most 
useful, but their effects are prolonged on a comparatively 
low level of mtensity Both are poor hypnotics in the stnct 
sense of the term and produce their quietmg effect by their 
depression of the motor side of the central nervous system, 
neither should be used as simple soporifics 

Care m the selection of the soporific agent in relation to the 
exact symptomatology will yield excellent results Only a 
small number of the vast array of sleep producing drugs on 
the market need be in the armamentanum of the physician 
Careful clinical observation of all the possibfhties ol a few drugs 
IS a suitable problem for study In pnvate practice Laboratory 
research is active in this field, but it is to be hoped that careful 
elinical observation checking careful pharmacologic experunent 
mn prevent the present increase by geometric progression in 
the numbers of hypnotic drugs varymg but httle from the 
standard and olfcrmg no real advance m therapeutic efficiency 
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ABDOMINAL PAIN IN CHILDREN 

Abdominal pain is one of the most frequent conditions 
in children for ivhich the physican is consulted The pain 
may be acute and seen m a first severe attack or chronic and 
encountered after many recurnng episodes of moderate and 
\-arying mtensity The first severe acute attack of pain is 
often an emergency m the sense that it requires an mune 
<hate decision m relation to the necessity for surgical inter 
vtnUon. Too great emphasis cannot be placed upon the re 
quirement for superior surgical technic when an operation is 
mdicated, but it is to be remembered also that a high degree 
of professional skill is needed to ehat and interpret cor- 
rectly the history and physical findmgs Despite the urgency 
of the situation a careful study of the patient should be made 
and all possible explanations for the pain should be consid 
ered There must be the exercise of sound judgment for 
unproper treatment, based upon an incorrect diagnosis, maj 
result in the death of the child When there have been re 
pealed attacks of pain in the abdomen the emergency may 
're less acute but the difiiculty m diagnosis even greater 
In deahng with children as contrasted with adults there 
are certain thmgs which need especial consideration Tlie 
history of any illness is of great Importance but it is difficult 
to obtain a reliable history of an illness in a child In infants 
and young children the story must be obtained from a parent 
or nurse One should ask simple questions which can be 
answered briefly — directed toward securing exact information 
if possible It is easy for a lay person to give an interprota 
tion of facts instead of the facts themselves Sometimes a 
clear descnpUon of what has happened is given by the mother 
or nurse Frequently, however, the account Is confused by a 
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limited power of observation or by extreme apprehension and 
an exaggerated emphasis on trivial matters One needs to 
consider the temperament of the person who is givmg the his- 
tory Familiarity with the family is of great assistance When 
the history is obtained wholly or in part from the child one 
must remember the hmitations of the mformant Children 
rarely express themselves with precision Usually they com- 
plain less than adults and often wiU talk very httle when they 
are sick Crying may be the only presenting symptom Sen- 
ous disease within the peritoneal cavity may exist without 
complaint of abdominal pam either because as m infants speech 
has not yet been acqmred or as m young children the abihty 
to localize pam has not yet been developed Pam apparently 
m the abdomen may be local discomfort caused by disease 
elsewhere m the body Despite the handicaps under which 
one works it still remains true that the history is of prime 
importance 

Another consideration to be constantly borne m mmd m 
working with children is the frequency with which the 
pathologic condition is dependent upon some congemtal an- 
omaly Such anomahes are not uncommon m connection with 
the group of diseases which are under discussion 

Pam m the abdomen may be caused by disease or disturbed 
function 

1 of some part of the gastro-mtestmal tract 

2 of some other abdommal viscus or structure 

3 m some other part of the body and the pain referred 

to the abdomen 

I Abdommal pam caused by disease or disturbed function 
of some part of the gastro-mtestmal tract 

Congemtal hypertrophic stenosis of the pylorus 

Intussusception 

Intestinal obstruction 

Appendicitis 

Ulcer of stomach or duodenum 
Cohtis 

Spastic colon 

Indigestion — “cohc” m infants 

Congenital H3ipertropliic Stenosis of the Pylorus — 
This IS a condition the first symptoms of which appear dur- 
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at which operation is performed If done early it is good, if 
late, the risk is greatly mcreased, rising directly with the 
time between the onset of symptoms and the operative mter- 
ference It is not desirable to try reduction of the intussuscep- 
tion with enemata 

Intestinal Obstruction — ^We shall consider here only 
those instances m which obstruction is due to mechamcal 
causes Adhesions dependent upon a previous mflammatory 
process in the abdomen or secondary to a surgical operation 
may produce a similar picture There may be complete or 
partial atresia of almost any part of the gastro-intestmal tract 
or other developmental defects such as incomplete relation of 
the cecum Except when complete obstruction occurs the 
S3Tnptoms may be absent for many months or even years, or 
may be mternuttent m character Vomiting is the outstand- 
ing symptom Pain is present in greater or less degree The 
stools become scanty, dependmg upon the degree of the ob- 
struction There is usually abdommal distention with visible 
peristalsis Dehydration may be extreme if the vormting is 
severe Roentgen-ray exaimnation without barium often fur- 
mshes conclusive evidence and locahzes the pomt of obstruc- 
tion 

Appendicitis — ^Appendiatis is a fairly common disease 
m childhood but is imusual m infants Recurrmg attacks are 
frequent Often the diagnosis is missed and the symptoms 
explained on the basis of mdigestion The striking feature of 
the condition as it occurs in children is tlie fact that a severe 
pathologic condition may be present with very shght symp- 
toms and few physical signs In over one half of the children 
adrmtted to the Children’s Hospital for appendectomy the 
appendix had perforated when first seen (Hudson) 

The etiology of appendiatis in childhood is not different 
from that in adults and need not be discussed m detail It 
should be borne in nund, however, that true appendicular cohc 
IS not unusual in children assoaated with and dependent upon 
an inflammatory condition in the colon 

A typical history is as follows A child who has been 
previously well is nauseated and vomits perhaps once or pos- 
sibly two or three times Assoaated with the nausea and usu- 
ally before the vomiting there may be some abdommal pam. 
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but frequently it is not severe or is absent and often fs of short 
duration Sometimes pain occurs without vomiting Move 
ments of the bowels may he normal The symptoms may 
entirely disappear at the end of a few hours and the child 
appear perfectly well, but if seen at the end of this period 
the physical signs of appendicitis may be present Not in- 
frequently the attack is so mild that no physician is called 
and recovery takes place It is only when a child is seen m 
subsequent and somewhat more severe attacks that a pre- 
sumptive diagnosis in relation to the previous attacks can 
he made Occasionally the pain mav be very severe and vomit- 
ing may be persistent, but this history is the excepbon rather 
than the rule. On physical exanunabon the children do not 
appear to be very sick There is a slight elevabon of tem 
perature, frequently not above 100° F by rectum, or may 
even be normal and a moderate polymorphonuclear leukocy 
tosis It IS possible to have a gangrenous appendix and a nor- 
mal white count ExamuJation of the abdomen shows slight 
tenderness and a httle spasm usually located in the ngbt lower 
quadrant of the abdomen, sometimes m the right rectus muscle 
True spasm, no matter how slight, should always be consid 
ered of pathologic sigmBcance Pressure over other parts of 
the abdomen, especially over the left lower quadrant, may 
cause pain m the right lower quadranb Rectal examinabon 
Is important and frequently ehats a tender mass high up on 
the right just below the bnm of the pelvis 

There are a number of anatomical considerabons which 
modify materially the physical signs of appendicitis m child 
hood and these should be constantly borne m mmd The 
cccum, and therefore the appendix, is freely movable because 
of the long mesocecum As a result, the appendix may be 
l^ted in other portions of the abdommal cavity than the 
right lower quadranb It may be on the left side instead of 
on the right The appendix itself is also longer than it is in 
the adult and this adds further to its \anely of location. When 
the appendix extends mto the pelvis, as is frequently the 
there may be no physical signs in the abdomen The 
lagnosis can be made only by rectal examination In pelvic 
ppendiatis not only are there no physical signs in the ab- 
uomen but Uietc is practically no abdominal pain, but there is 
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discomfort on voidmg or on emptymg the bowel The local 
inflammatory process may produce diarrhea or because of the 
pain there may be constipation or retention of urine The 
appendix, because of its additional mobihty, may be situated 
in the nght flank and outside the cecum with the cecum over 
it and in front The diagnosis, under these conditions, may 
be confused with an acute infection of the kidney, or if the 
inflammatory process extends downward, tenderness may be 
present just above the ihac crest The appendix may be be- 
hmd the cecum and the ileum and extend inward This is a 
particularly dangerous situation because of the likelihood of 
general peritomtis developmg 

A diagnosis of appendictis should never be made sunply 
on the basis of a local exammation of the abdomen It is im- 
portant to obtam a careful and accurate history and to make a 
complete physical examination 

Ulcer of Stomach or Duodenum — ^Ulcerations m the 
upper portion of the gastro-mtestmal tract are not common 
m children but they do occur, and should be kept in mmd in 
making a differential diagnosis m abdominal conditions The 
vomitmg of blood or blood-tmged mucus is of particular 
significance 

Gohtis — Ulcerations m the colon are very common in 
children They may be dependent upon mfection with one 
of a variety of orgamsms of the d)7sentery group Tuberculous 
cohtis occurs m rare instances The onset of cohtis may be 
very sudden with high temperature, convulsions, and marked 
prostration Diarrhea may be absent for several days Vomit- 
ing may be a prominent S 3 miptom Pam may be shght or 
severe Ph 5 ^ical exammation of the abdomen may be nega- 
tive One should remember the possibihty of cohtis in any 
acutely ill child when the diagnosis of some other condition 
IS not clearly established A culture from the stools is neces- 
sary for confirmation of the diagnosis 

Spastic Colon — ^A spastic colon is usually assoaated with 
a history of long-standing constipation There may be re- 
currmg attacks of abdominal pam, often with vomitmg and 
elevation of temperature Physical exammation reveals ab- 
dominal distention of vanable degree and it is usually pos- 
sible to palpate the enlarged colon filled with hard fecal masses 
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K bamm entma, {speoallv if oly^ervaDon is made on the 
flnccDscop’c screen donng the injection shows an enlarjted 
colon. There is sometimes resistance to complete filling, par 
tirrhrh- at the flemres, where fecal residue has accumulated 
Ec^rring of the colon after the enema ma\ be incomplete 
and the hamtral Toortings obhterated or reduced in depth 
Indigestion. — ^Under normal circumstances the processe-, 
of digestion go forward without our consaous knowledge and 
mthont produong am. uncomfortable sensations Due to a 
lanety of causes, howe\ er, stimuh ma\ be sent forth from the 
digestire tract, which cause mfld discomfort or seiere pain 
Hhtn one has abdominal pom from this cause we sa\ it m 
doe to indigCation or cohe. This diagnosis is difticult to make 
on the basis of positi\-e eindence and is to be accepted onl\ 
after all other possible causes of the s\anploms hn\c been 
elunmated, 

A recent medical graduate in discussing his new e-xpcnenccs 
u> practice outside of the hospital said that he had not yet seen 
a single case of unrotated cecum but that he had encountered 
numerous infants with “cohe,” and nobod\ had c\cr told him 
anjthlog about it or what to do for iL 

Cohe IS a term used to desenbe a condition seen in infants, 
characterized bj pam in the abdomen associated with the di 
gestion of food Infants with colic are werj fussy and rest 
less and sleep poorly Often they cry \ogorouslv, cspcdallj 
at night They are the babies who furnish the basis for many 
jibes at the solicitous father who walks the floor and the op 
portumty for the patent medieme senders to dispose of “sooth 
‘ng syrups ” Colic is seen most often in infants under three 
months of age It often recurs at the same hour of tlie day 
or night 

It 13 not always easy to find out why sonic babies have 
cohe. It IS dependent upon a variety of conditions Impro])er 
food IS blamed most frequently by parents, but is the important 
fsetor less often than matters of hygiene and Icclmlc of frwl 
mg In breast-fed babies the food may be unsuitable be 
cause the mother is tired or worried or of a tempcrameiil whicli 
makes lactation difficult The attack upon colic, under tlicnt 
arcnmstances, should be directed toward establishing a Ik ( 
Or rcgiinen for the mother but success is not easily attained 
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In the bottle-fed baby some modification in the formula may 
be desirable, but if the food has been properly selected m re- 
lation to essential elements and their proportions and is ade- 
quate m amount, colic from this cause is rare Most bottle- 
fed babies with colic are the victims of poor management The 
feedmgs are given irregularly, the routine of bathing and care 
is haphazard, and attention is given to the point of fabgue 
Food IS not digested well because the processes of digestion 
are never allowed to proceed under normal undisturbed con- 
ditions Sometimes lie technic of giving the bottle is such 
that air is swallowed in large quantities, or the baby has to 
suck so hard as to become fatigued, or some of the other many 
possible errors are committed The approach to the problem 
of treatment should be first to go over carefully the content of 
the food to satisfy oneself that it is correct, then to discuss 
in detail the routine of the baby’s life A long process of 
education may be necessary to bnng about the proper daily 
care Sometimes before relief of the condition is accomphshed 
it will be necessary to introduce into the home a new per- 
son to whom the entire care of the baby is entrusted and who 
will carry out directions accurately A demonstration by a 
short period of hospitalization is often effective As a rule, 
a “colicky” baby is cured at once when placed on hospital 
routine, even when the food remains the same as that which 
was given at home Relief of distress at the time of an attack 
of cohc IS usually possible by the giving of an enema and ad- 
mmistering a small amount of warm sodium bicarbonate so- 
lution (1 drachm to 8 ounces of water) by mouth Heat and 
mild massage to the abdomen is also helpful It hardly needs 
to be emphasized that cohc should be diagnosed only by ex- 
clusion of other pathologic conditions One sees an mfant 
ciymg hard with legs flexed on the abdomen, without fever — 
the question which presents itself for an answer is why? One 
must be satisfied that no other condition is present before as- 
surmng that the baby has colic 

II Abdommal pain caused by disease or disturbed func- 
tion in some abdominal viscus or structure other than the 
gastro-intestmal tract 

Diseases of the unnary tract 
Liver and gallbladder disease 
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PanaeaUUs 

Tumors 

Tuberculosis 

Infection — nontuberculous 
Purpura, 

AHergy 

Diseases of the TJrmaiy Tract — Nephritis rarely causes 
abdominal pain Acute infection of the kidney, on the other 
band, is one of the common conditions gisong nse to this 
complaint. Physical esamination may reveal tenderness and 
spasm at the costovertebral angle and often the kidney is pal- 
pable, The diagnosis of unnary tract infection is confirmed 
b> the finding of pus in the unne One must remember that 
not uncommonly the underlying pathologic lesion is a con 
Ecnital anomaly which mterfercs with the free passage of unne 
at some point between the kidney and the external unnaiy on 
Bee. There may or may not be an assoaated hydronephrosis 
Careful studies with cystogram, mtravenous, or retrograde 
pylography are necessary to determine the exact character of 
the lesion and indicate the appropnate treatment, either mcdi 
cal or surgicaL 

Renal stones are qmte common in children and not rare 
in infants Pam may not be a prominent symptom 
Oisasionally stones m the bladder occur in children 

Renal tumors may often attain a large size bejond the 
stage where operative removal is possible without giving rise 
to pam. 

Pennephric abscess is rare in children 
Liver and Gallbladder Disease — Acute catarrhal jaun 
mce may cause pain m the nght upper quadrant of the ah 
domen. Gallbladder disease, with or without stones, is not 
common in children Other diseases of the hver causmg pain 
rare. Chrome passive congestion dependent upon cardiac 
ccTOpensation is often very painful 
Pancreatitis — Pancreatitis is very rare in children Occa- 
the pancreas is affected in epidemic parotitis (mumps) 
tiimors — variety of tumors within the abdominal cav 
L ^°dnd in children Some of these give pain only 

en they ha\e reached a large sire, causing tension upon the 
P'Cie of an organ or have metastasired to glands, p.'irtlcularly 
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the retroperitoneal glands, and cause pam by the same 
mechanism An ovarian cyst, often with a pedicle which be- 
comes twisted, may cause severe abdominal pam and present, 
on exammation, the findmgs of an acute surgical abdomen 

Tuberculosis — Tuberculous peritonitis and ademtis are 
both encountered much too frequently m mfants and children 
Pentomtis is more common under three years of age Ob- 
struction IS often a promment feature The onset may be in- 
sidious and the condition be far advanced before there are 
sufficient symptoms to lead the parents to consult a physiaan 
Ademtis may also be unsuspected for a considerable time and 
if the glands m the right lower quadrant are involved, as is 
often the case, the differential diagnosis from appendicitis may 
be difficult and sometimes is made only at the time of opera- 
tion Except when an operation cannot safely be postponed, 
the tubercuhn test is of great assistance m ffiagnosis and if 
the condition is of long standing the rqentgen ray may disclose 
begiimmg deposition of calaum 

Nontuberculous Infections of the Abdomen — Pento- 
mtis and ademtis due to organisms other than the tubercle 
baallus are common in children Thrombophlebitis of the 
portal vem or some of its tributanes is not rare Most fre- 
quently these infections are associated with mfection m some 
other part of the body, pnmarily of the respiratory tract, or 
they may be the first presentmg sign of a general septicemia 
or as the only evident focus of mfection It is important to 
appreciate the significance of this association because of the 
mfluence upon treatment Attention should be directed pn- 
marily toward the general infection Peritonitis of this origin 
IS better treated by conservative methods than by immediate 
operative mterference In ademtis the glands themselves re- 
quire little consideration 

Purpura — ^Not infrequently the abdommal lesions of 
purpura give rise to acute abdominal pam A careful history 
with the finding of other evidences of purpura must be relied 
upon to estabhsh the diagnosis 

Allergy — ^Abdommal symptoms in allergic conditions are 
not rare These s5Tnptoms may be the only mamfestation of 
the disease at the time of an acute attack or even of a chrome 
state, but agam the history, both fanuhal and individual, to- 
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may cause cramplike abdommal pam associated with constipa- 
tion This IS not as commonly the case as in adults 

Spinal Diseases — ^No patient with abdommal pain should 
fail to have a careful examination of the spine The roentgen 
ray may reveal osteomyehtis or tuberculosis 

Intracranial Disease — ^Rarely children with intracranial 
disease or edema associated with renal disease complain of 
periodic abdommal pam 

With these conditions m mmd, how should one approach 
the diagnosis in an infant or child who complams of abdominal 
pain or presents s5miptoms suggestive of disease withm the 
peritoneal cavity? It is essential first to remember what has 
been said of the importance of the history Not infrequently 
a correct diagnosis is dependent upon an accurate history The 
age of the patient must be given consideration because of the 
relative frequency of congenital abnormahties m mfants A 
first acute attack often presents less of a problem than re- 
curring attacks occurring over a long penod of time 

The physical examination will be greatly facihtated if one 
can gam the confidence of the child Time spent m accom- 
phshing this is amply rewarded because of the difficulty of 
getting rehable signs in a child who is resistmg exanunation 
Much information is revealed by inspection and may be ob- 
tamed while the history is being taken and one is becoming 
acquainted with the chdd When one palpates the abdomen 
one should be sure to have warm clean hands The move- 
ments should be slow and gentle The chdd should be en- 
gaged m conversation if possible Observation of the chdd’s 
face wdl often mdicate pain more defimtely than replies to 
direct questions One should inspect the abdomen for dis- 
tention or visible peristalsis and examine for free flmd, pal- 
pable or enlarged viscera, for abnormal masses, tumors, or 
accumidated feces The character of these masses is im- 
portant Tenderness or spasm, even if very shght, is of real 
significance The relaxation of spasm under slow steady pres- 
sure indicates disease above the diaphragm rather than in the 
peritoneal cavity Palpation of the abdomen is unsatisfac- 
tory when the bladder is full 

One should not be satisfied with the local exanimation, but 
make a complete physical examination. The lungs deserve 
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especial consideration. The roentgen ray may reveal early 
signs of pnemnonia not detectable bv auscultation and per 
cession. In examination of the heart one should look carefully 
for the sign of pencarditis Search for signs of rcspirn- 
torj disease should include ini’estigation of the nasal acces- 
sory sinuses and the eats The skin may show petechiae or 
other indications of a general infection Rectal examination 
should not be omitted but should be done after all other pro 
cedures have been completed 

Certam special exammations may be indicated and in chil 
dnn with a history of recurrmg attacks of abdommal pam 
should not he overlooked The blood may show leukocydosis, 
abnormal cells, reduced platelets, or stippling of the erythro- 
The unne may contam pus or blood or crystalline ele- 
ments of significance The mtrademml tuberculin test is 
^tial in the consideration of a diagnosis of tuberculosis 
rntrarmious and retrograde pyelography gives valuable mfor 
TOtion about kidney structure Roentgen-ray esammaUon of 

calcified glands, intestinal 
iruction or tumor, and after banum ingestion or enema 

Sr" The 

tgen my of the long bones may establish tlie presence of 
^ e^ive deposit of lead I'fracnce oi 

m all of the possibdiUes to be considered in the diagnosis 
S ■" ^ddren have been cSld 

^ imeSrT diseases have been menUoned 

some indication given of the technic to be followed in 

Pocess^is fT^"atlon of the signs and symptoms The 

^Siodic exclusion and sliould he subject 
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THE CLINICAL SIGKIFICAKCE AND TREATMENT OF 
VERTIGO, DIZZINESS, AND RELATED SYMPTOMS 

Tftfbf is a tendency among physicians and patients to use 
the tern vertigo to Indude such symptoms as giddiness, dizzi 
ness and lamtness Hughhngs JacUon' pointed out long ago, 
and Symond^ has moie recently stiessed the iact that patients 
do not accurately describe theit sensations throu^ the use 
ol such loose terms Out expenence m this chnic tvith patients 
who complain of attacks Tihich include such sensations has led 
ns to separate these patients into two distinct groups as regards 
ditir subjecUve feeling 

One group of paUents complains of attacks mduding sensa 
dons which may be dassified as true vertigo The patients 
ate conscious of a subjective leeling that their environment 
h moving about them or that they ate movmg about thew 
environment These subjective movements follow an orderly 
pattern which m Indhvliutd patients is sundai in different 
attacks The patient is able to describe accurately either thi 
oirtction of, or the type of movement. 

The other group, which is a much larger one, 
puenis whose subjective sensations ate vague and ^ v 
fficult for them to descnbe accurately These - 
are vanousiy desalbed as vertigo, giddmess, d' '' 
I^'Jj^laadiness, dimness oi vision, and f 
mnltoholy of symptoms oi which these patients 
Ptotahly due to their mability to find a term 

sensaUons A sensation of 
. y “ objects sometimes 

Is not ordetly «dc in a direction which 
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can describe Such sensations are best descnbed by the terms 
dizziness or faintness, and belong to that syndrome which, 
when severe, terminates in sjmcope For practical purposes 
these subjective sensations may be looked upon as “pre- 
sjmcopal” in nature 

Thus m analyzing the subjective complaints of such a pa- 
bent, It IS important to determine whether he suffers from 
true vertigo or from symptoms of a syncopal nature There 
are a few distinctive features which serve to differentiate these 
two symptom complexes m a majority of instances m addition 
to the patient’s description of his subjective sensations The 
most important differential point is that vertigo is rarely, if 
ever, accompamed or followed by syncope or a feeling of 
famtness Attacks of vertigo occur as frequently when the 
patient is Ijnng down as when he is upright, and the attack 
IS not mfluenced by orthostatic changes On the other hand, 
dizziness and syncope occur when the patient is m an upright 
standing or sitting position, except m a few isolated mstances, 
and are reheved by lying down Nystagmus is common with 
vertigo and rare with syncope Nausea and vomitmg occur 
with syncope but more often accompany vertigo 

VERTIGO 

I should hke to reemphasize that the sensation of vertigo is 
a subjective feeling in which the patient seems to move about 
his environment or the environment seems to move about the 
patient m a defimte pattern The attacks are usually identical 
in a given individual Depending on its seventy, the attack 
may be accompanied by nausea, vomiting, pallor and sweating, 
and the patient may stagger or fall to the ground without los- 
mg consaousness The attacks appear to be self-hmited as 
to duration and may last from a few minutes to several hours 
In rare instances the vertigo is almost contmuous 

It IS probable that the mechamsm of vertigo is reflex m 
nature and that the cerebellum plays a major role m the pro- 
duction of such a sjmdrome Thus, it is apparent why sensory 
impulses from the seimcircular canals and from the eye, both 
closely connected reflexly to each other and to the cerebellum, 
should cause vertigo so frequently Less commonly, lesions 
of the cerebellum, of the eighth nerve, of cerebellar tracts m 
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should be earned out Sedative drugs such as bromides and 
barbiturates, as m epilepsy, may lessen the seventy and 
frequency of attacks When psychic factors and fatigue play 
a r6Ie, proper corrective measures are of aid Furstenberg, 
Lashmet, and Lathrop® advocate keepmg such patients m a 
state of negative sodium balance and acidosis by means of ad- 
ministermg 9 Gm (540 grams) ammonium chlonde daily 
with a low sodium diet They have reported good results m 
12 cases Dandy^ and Coleman* have obtamed symptomatic 
cures m 42 patients suffermg from Mdmfere’s syndrome by 
surgical section of the eighth nerve Such an operation ap- 
pears to be safe m the hands of a competent surgeon, and 
should be advocated for pabents suffermg from repeated at- 
tacks of vertigo, timutus and unilateral deafness m whom 
mtracranial lesions have been ruled out and other treatment 
has failed. 

Durmg the actual attack of vertigo, care should be taken 
to prevent the patient from mjunng himself by falhng An 
ice-bag should be placed on the affected side and sedatives 
administered. The head should be placed m a position most 
comfortable to the patient The attacks are self-hmited and 
the patient soon learns when reUef is to be expected 

DIZZINESS AND SYNCOPE 

Observations and studies m this dime” on a large 
number of patients complainmg of attacks of syncope and re- 
lated symptoms have demonstrated that the subjective sensa- 
tions which precede famting are sumlar, regardless of the 
cause, and can be dearly differentiated from vertigo If true 
vertigo can be ruled out, dizziness, famtness, and sunflar terms 
represent symptoms which precede syncope, therefore, a dis 
cussion of such symptoms necessarily includes one of syncope 
^ The patient’s description of such presyncopal sensations 
vanes with the seventy of the symptoms, with the nearness to 
the state of unconsaousness, and with the duration of symp- 
toms before unconsaousness occurs, however, all sensations 
have certain definite characteristics The patients variously 
describe their feeling as dizzmess, weakness, famtness, un- 
steadmess, of “things going black before the eyes,” a feehng 
as though they were going to faint or fall asleep, and “weak- 
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from watchmg the movement of crowds or ridmg m trains 
or automobiles, unusual noises and fatigue, or emotional re- 
actions may be precipitating factors For many attacks no 
excitmg cause can be ascertained The term, pseudo-M6nifere’s 
s 3 mdrome, is used by Dandy to describe attacks of a similar 
nature m which deafness is not present Most otologists feel 
that M6nifere’s syndrome results from middle or inner ear dis- 
ease, but Dandy feels that it is caused rather by functional 
abnormahty of the eighth nerve or its vestibular branch 

Vertigo Associated with Intracranial Lesions — 
Neville® and S)maonds- have recently discussed the various 
mtracramal lesions which may produce vertigo Suffice it to 
say that true vertigo may result from lesions m the cerebellum, 
pons, cerebrum, and cerebellar tracts as well as from m- 
creased mtracramal pressure Such lesions may be in the 
forms of tumor, abscess, hemorrhage or thrombosis, particu- 
larly of the posterior cerebellar artery, multiple sclerosis, 
artenosclerosis, and encephahtis These lesions may be recog- 
nized by localizing manifestations other than vertigo Cere- 
bellopontine angle tumors, when associated with unilateral 
deafness and tinmtus, may closely simulate Mem^re’s syn- 
drome, but the attacks are imlder in nature and other cranial 
nerves are also mvolved 

Vertigo Due to Neurosis — Mendel® and Leidler" de- 
scribe true attacks of vertigo which occur m patients havmg 
all the characteristics of a neurosis and in whom no orgamc 
cause can be found The vertigo tends to be present constantly 
and IS not accompamed by deafness or tmnitus Such patients 
do not respond to any form of treatment 

Other Causes of Vertigo — Vertigo may be caused by 
“toxic” agents such as alcohol and may be a symptom of 
uremia It is particularly prone to occur m enteric mfecbons 
and gastric upsets m children 

Treatment of Vertigo — Treatment largely resolves it- 
self into specific therapy of the disease causmg this symptom 
In acute diseases of the nuddle ear and labyrinth, the vertigo 
may disappear when the mfection subsides In chrome disease 
of the middle ear local treatment may be of aid, but it is not 
entirely satisfactory For persistent attacks of vertigo, gen- 
eral measures which tend to depress or alter reflex activity 
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should be carried out Sedative drugs such as bromides and 
barbiturates, as m epilepsy, may lessen the severity and 
frequency of attacks When psychic factors and fatigue play 
a r61e, proper corrective measures are of aid Furstenberg, 
Lashmct, and Lathrop* advocate keepmg such patients m a 
state of negative sodium balance and acidosis by means of ad- 
mmlstermg 9 Gm (540 grains) ammomum chlonde daily 
with a low sodium diet. They have repotted good results m 
12 cases Dandy^ and Coleman* have obtamed symptomatic 
cures m 42 patients suffering from Mimire’s syndrome by 
surgical section of the eighth nerve Such an operation ap- 
pears to be safe in the hands of a competent surgeon, and 
should be advocated for patients suffenng from repeated at- 
tacks of vertigo, Dnmtus and umiateral deafness in whom 
mtracranlal lesions have been ruled out and other treatment 
has failed 

Durmg the actual attack of vertigo, care should be taken 
to prevent the patient from mjuring himself by falling An 
ice-bag should be placed on the affected side and sedatives 
admmistered The head should be placed in a position most 
comfortable to the patient The attacks are self-limited and 
the patient soon learns when relief is to be expected. 

DIZZIKES3 AMD BYMCOPB 

Observations and studies m this clinic*' ** on a large 
number of patients complaining of attacks of syncope and re- 
lated symptoms have demonstrated that the subjective sensa- 
hons which precede fainting are similar, regardless of the 
cause, and can be clearly differentiated from vertigo If true 
vertigo can be nded out, dizziness, famtness, and similar terms 
represent symptoms which precede syncope, therefore, a dis- 
cussion of such symptoms necessarily includes one of syncope 
**130 The patient’s description of sucli presyncopal sensations 
varies with the severity of the symptoms, with the nearness to 
the state of unconsciousness, and with the duration of symp- 
toms before unconsciousness occurs, however, all sensations 
have ccrtam definite characterisDcs The padents vanously 
describe tlieir feeling as dizziness, weakness, faintness, un- 
steadmcss, of “things gomg black before the eyes,’’ a feehng 
M though they were gomg to faint or fall asleep, and “weak- 
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ness m the stomach ” There is no subjective movement of the 
patient or his environment m a defimte pattern as is encoun- 
tered m true vertigo The sjnnptoms usually occur when the 
patient is sittmg or standing, and are reheved by his lying 
down Rarely do they occur when he is m a rechmng posi- 
tion Bemg an early manifestation of faintmg, such dizziness 
is of course encountered among a great number of subjects in 
whom the syndrome does not progress to unconsciousness 

The mechanism and cause for various types of syncopal 
attacks have been extensively mvestigated by Weiss and his 
coworkers in this chnic®’ and a summary of the entire sub- 
ject by Dr Weiss can be foimd m the current Oxford System 
of Medicme I shall discuss briefly only the most important 
causes for such S3Tnptoms 

Vasovagal Syncope — ^The commonest cause for dizziness 
IS that assoaated with vasovagal s3mcope,^- which mcludes 
ordmary faintmg attacks Such attacks nearly always occur 
m the upright position, and are relieved by lying down Dur- 
mg typical attacks, the heart rate is often slow and the blood 
pressure low The patient is pale, sweats profusely, and the 
skm and extremities are cold and clammy In mdividual in- 
stances, any of these manifestations may be absent The at- 
tack lasts from one half to two nunutes and the patient 
usually feels well within a few minutes after recovery The 
cause for such syncope is probably poohng of blood m the 
penpheral vascular bed, particularly in the splanchnic region 
This causes a diminished return of the blood to the heart and 
results m cerebral anoxenua Such poohng occurs more easily 
m the upright position, due to the added hydrostatic factor, 
as a result of decreased “tonus” m the peripheral vascular 
bed As Weiss has pomted out, “this mstabihty or loss of 
tonus may be a permanent constitutional characteristic, it 
may be the result of prolonged rest m the recumbent position, 
It may be caused by bactenal toxin or other chemical sub- 
stances, or it may be a temporary nervous phenomenon of 
psychic or neurogemc ongm ” 

Such S5mcope and related symptoms are frequently seen 
under arcumstances where patients stand m one position for 
a varymg penod of time, as when soldiers stand at attention 
or when crowds stand m public gathenngs I am told that 
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a supply of smelling salts can be found m many beauty par- 
lors for patrons who develop thus type of dizzmess when they 
sit with the curlmg electrodes m place and the head m a fixed 
upnght position The vasovagal type of dizzmess is fre- 
quently encountered among patients convalescmg from illness 
when they first assume the upnght position Psychic factors 
play a varymg rfile m imtiatmg or accentuatmg this syndrome 
and are the precipitatmg cause for dizzmess or syncope en 
countered durmg venepuncture and hypodermic mjections, at 
the sight of blood, m operating room “mitiates,” and followmg 
fright or other emotional reactions Vasovagal syncope ap- 
pears to be accentuated by a warm, humid atmosphere 

Treatment consists m correctmg any factors which can be 
shown to contribute to or predispose to such a state If emo- 
tional factors play a rdle, proper psychotherapy should be m- 
stituted The patients should be reassured that such symptoms 
do not mdlcate heart disease, as this belief is held by lay 
people m general As a rule, subjects who famt at the sight 
of blood, during mjections, etc , can usually overcome this 
fault through their own efforts Physical exercise and 
physical therapy and hydrotherapy are of aid in improvmg 
the tonus of the vasomotor system Abdominal bmders m 
some instances, and proper breathmg and postural habits may 
be of aid Patients who develop symptoms while standmg m 
one position should form the habit of frequently shiftmg their 
weight from one leg to the other Followmg prolonged bed 
rest, elderly patients should particularly be instructed to 
gradually resume the upnght position and warned against 
standmg up too soon If organic disease is present it should 
be corrected whenever possible Dietary deficiencies should 
likewise be corrected 

The actual attack of syncope or severe dizziness should 
be treated by first placing the patient m a comfortable hon 
zontal position with the head downward The clothing should 
be loosened, particularly about the neck, and cold towels or 
ice should be applied to the forehead and face Olfactory 
stimulants, such as ammonia, seem to be of aid in abortmg 
or shortenmg the attacks Alassage of the legs and abdomen 
may be necessary If unconsciousness is prolonged and other 
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measures fail, 1 cc (IS mimms) of a 1 10,000 solution of 
epmephrme may be given mtravenously 

Dizziness and Syncope of Carotid Sinus Origin. — ^Ab- 
normabty of the carotid smus mechanism has been found to 
be a not uncommon cause for dizzmess and famtmg, and de- 
tailed discussion of this syndrome by Weiss, Baker, Capps 
and myself can be found elsewhere The carotid 

smus IS a plexus of nerves located in the arterial wall at the 
bifurcation of the carotid artenes Briefly, the attacks are 
similar in nature to those encountered in other types of syn- 
cope In the mild attacks, dizzmess occurs without actual 
famtmg Pallor and sweatmg frequently accompany the at- 
tacks but may be absent The relation of the attacks to the 
orthostatic position is similar to that of vasovagal syncope 
The attacks usually last from one half to two minutes The 
diagnosis depends upon reproduang the spontaneous attacks 
by pressure and massage of the carotid smus, which is located 
m the neck just below the angle of the jaw Pressure should 
never be exerted over both sides simultaneously The spon- 
taneous attacks may occur without any apparent cause or they 
may be imtiated by turnmg the head, pressure from masses m 
the neck, extreme changes m position of the head either side- 
wise or upward, psychic and emotional upsets, menstruation 
and the menopause Digitalis and dietary deficiency have been 
found to have a sensitizing effect on this mechanism The 
syndrome occurs at any age but is more commonly encountered 
m the higher age groups, m which instances myocardial and 
vascular diseases play an important role The symptoms may 
be due to cerebral anoxemia resultmg from either a reflex 
heart block (vagal tjipe) or a reflex depression of the blood 
pressure (depressor type), or from a direct central reflex 
m which no change in the heart rate or blood pressure 
occurs and the cerebral blood flow is normal (cerebri t 3 rpe) 
Treatment consists first m correctmg any predisposing fac- 
tors Accompanymg organic disease such as central nervous 
system syphilis, cervical ademtis, digitahs mtoxication, and 
dietary defiaency should receive specific treatment When 
such s 3 miptoms occur with the menopause, glandular therapy 
rmght be of value Patients m whom emotional factors pre- 
dispose to the attacks should receive adequate psychotherapy 
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tioned dosage will prevent such attacks Treatment for the 
acute attack is similar to that for carotid smus syncope 
Other Types of Syncope — comprehensive discussion 
of these types can be found elsewhere The treatment of 
such attacks is similar to that described for vasovagal syncope 

SUMMARY 

In evaluatmg such sjmaptoms as vertigo, giddmess and 
dizzmess, it is important to deter min e whether they represent 
true vertigo or whether they represent sensations of a syncopal 
nature There is a clear distinction between the two groups 
of sensations and they represent two separate and distmct 
syndromes, namely, true vertigo and syncopal attacks The 
subjective sjmiptoms of vertigo and those of syncope are each 
characteristic, regardless of the cause 
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DISEASES OF THE SKIN 


IMPETIQO CONTAGIOSA 


Definition. — Impetigo contagiosa is a highly contagious 
condition of the skm caused by a streptococcus or staphylococ 
cus or both 


OUnical Picture — The pnmary lesion of Impetigo is a 
vesicle varymg m size from pinhead to the size of a quarter 
Soon after the appearance of the lesion the vesicle may become 
pustular It is usually situated on an inflammatory base The 
lesions tend to flatten down with the formation of a crust which 
13 usually the color of honey The crusts last a few days, then 
ihey are thrown off and leave a red stain which fades gradually 
The vesicles or pustules may remain discrete or coalesce and 
form various figures such as the figure of 8, etc , thus mak- 
ing it easily mistakable for ringworm of the skm (tinea 
ciranata) 

Impetigo can occur wherever there is an abrasion or may 
nnse from insect bites, scratches, wounds, and intentional 
patches due to itching It IS most commonly seen on the 
lace and e.xtremities although it may involve any other part 
nf the body as well as the scalp 

Etiology — ImpeUgo is much more common in children 
tt is highly contagious and auto-lnoculable It is spread from 
tne original lesion by scratching and by careless techmc m 
for IL The causaUve agent, as already mentioned 
^ve, 13 either streptococcus or staphylococcus organism or 
win ImpeUgo contagiosa may comphcate scabies, pediculosis 
“P'tis, or trauma 


, 1 , Diagnosis —ImpeUgo involving the scalp 

snould be differentiated from (a) seborrhea capiUs, (A) 
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DIFFERENTIAL DIAGNOSIS 
Hairy Regions 
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psoriasis, (c) tinea capitis, (d) pemphigus, (e) favus Im- 
petigo of the nonhairy regions should be differentiated particu- 
larly from (a) tmea circmata, (6) erythema multiforme, (c) 
pustular eczema, (d) pemphigus Impetigo of the bearded 
region should be differentiated particularly from sycosis 
vulgaris (See differential diagnosis charts, p 1628 ) 

Treatment — Before treatmg a case of impetigo make sure 
of the contacts, 1 e , if there are any others m the famdy who 
have the same condition, otherwise the patient wdl reinfect 
himself It IS also important to make sure, if possible, whether 
the playmates have impetigo 

In the treatment of the impetigmous lesions we use the 
following lotion and salve 


Q Zlnd Qxldi 

Calamial 3J 

PhtiuiUl 

Liquor CAlds qj. ad Svilj 

M. 

Su — To bo applied t^lce daily morolus and nlshC 

n Add! salicylid 3as 

Sulphurls praedpltatU Sa 

Petiolatl 51 

M 


Sio — ^To bo applied dvo minulos atler using the lotion mondng and iiighL 

In those cases where only crusted lesions are present and 
in hairy regions the lotion is omitted and the ointment alone is 
used 

We advise against forcible removal of crusts The parts 
m\olved should be washed with bone aad solution, usmg a 
separate piece of cheesecloth or cotton pad for each mvolved 
area Wherever possible the lesions should be kept covered, 
especially in the case of a child In the very extensive cases 
the use of ultraviolet rays aiming for an erythema dose in 
conjunction with the above-mentioned treatment Is very help- 
ful 

In cases of impetigo of the face or scalp be sure to exam 
me for pediculosis capitis If this condition is present treat 
as follows pour 1 pmt of carbolic acid (1 20) mto a pitcher 
and add to it 1 pmt of hot ivater, or use 1 tablespoonful of 



1630 


JACOB H SWARTZ 


95 per cent carbolic acid to 1 quart of hot water, tie a towel 
over the patient’s eyes, place the patient’s head over the basin 
and pour the carbohc acid solution (1 40) over the hair, 
catch the solution in a basin and pour it back into the pitcher 
Repeat the jlrocess until the hair is thoroughly soaked Allow 
the hair to drip over the basm for a few seconds and then tie 
up the patient’s head in a towel for one hour To remove the 
mts which have been killed by the carbohc acid the hair should 
be combed, preferably with a wired comb known as a Derbac 
comb 

If the above method is not practicable in some mstances, 
the following procedure may be used the application of the 
following ointment mghtly, followed by shampoo and fine 
combing in the mormng This is done until all evidence of mts 
has disappeared 

Q Aadi salicyha 3ss 

Sulphuris praeapitatjs 3ss 

Petrolati Sj 

M 

Be sure to rule out scabies as an underlymg cause If 
present, treat it 

IMPETIGO CONTAGIOSA OF THE NEWBORN 

Definition — ^This is a highly contagious skin condition 
appealing withm the first few days of life and is caused by a 
streptococcus orgamsm 

Clinical Picture — The pnmary lesion is a vesicle or 
bulla, varymg m size and number These rupture easily, leav- 
ing bright red, moist, denuded areas The chief location is 
in the folds of the axillae and groins, but may occur aU over 
the trunk This is a senous mfection in the newborn 

Treatment — ^If there are many areas and the body is ex- 
tensively denuded, the child should be completely imdressed 
and placed under a cradle that is heated by electric hght bulbs 
The bullae are cautiously ruptured, being careful not to allow 
the serum to nm down to the normal skin by usmg a sterile 
cotton ball to collect the serum Use a fresh cotton ball for 
each lesion This is followed with the apphcation of the fol- 
lowing lotion 



DSHXSES OP IHP 




I- 2=c3 Sj 

x^iercSi 

IJ^Dor CLCT J\’Sj 

iL 

m \-iJk (1 jier =i> V ^jjvl =i rii« i 

JirtXT Ijti-a. 

Precantions, — 1 tolate tie child Jt tie first 't^n oi a 
leg nil. 

2 Bo3 all equipment that i^ boilab^e- Di>card and burn 
all other matenaL 

3 The nurse should near a gotm -when m contact with the 
patient. Hands should be thoroughK trashed at ter handing 
patienL 

■i In the case oi breast-fed iniants, it is advasable to pump 
the mother’s breasts and teed the babv irom a bottle 

ALOPECIA AHEATA 

Definition. — AJopecu areata is a disease of the scalp 
characterued bv the presence of sharph denned patches ot 
partial or complete baldness 

Clinical Picture. — The bald patches xarj m siae and con 
figuration, and raa> be discrete or confluent The skiu is 
shmj and smooth, but not atrophic. E-rdamation point baits 
are found particularlj at the adcanang border The erluil 
of mvoKement \anes from one small patch to meoUement of 
pracUcallj the entire scalp area 

In adult moles the condition ma) be present u\xr the 
bearded region. 

Alopecia areata maj become unuersil mroKing the e\t'- 
brows, ej clashes, the mnllary and pubic regions, as well as the 
rest of the trunk. 

Etiology — Cause unknown Thrones (1) trophoneu 
rotic, (2) endoenne disturbance, (3) parasitic, (4) dictarj 

The trophoneurotic theorj Is based on the fact that rises 
hat-e been reported foUowang shock, amcietj, or worrj In 
rare cases the patches of alopecia follow a nerve area 

The endoerme theory is based on some gooti results ob- 
tamed with the administration of thyroid 

The parasitic theory is based upon reporleal epidemics in 
institutions 
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The diet defiaency theory is based upon cases reported im- 
proved when put on a high cystine diet 

Alopecia areata must be differentiated chiefly from luetic 
alopecia (See chart below) 


1 

Alopecia areata 

Luetic alopecia. 

Circumscnbed patches of baldness 

Present. 

Absent 

Moth-eaten appearance 

Absent 

Present 

Exclamation pomt hairs 

Present 

Absent 

Other manifestations of lues. 

Absent 

Usually present 

Serology 

Negative 

PosiUve 


Treatment — 1 Complete ph3rsical examination to rule 
out foci of mfection If present it is wise to eliminate them 
if possible 

2 Glandular therapy, thjrroid or pitmtary 

3 Sulphur treatment — taken either mternaUy m the form 
of 5 gram tablets three times a day or collodial sulphur m- 
jections Caution- — ^watch for mucous cohtis 

4 High cystme diet 

5 Local treatment is used with the purpose of producmg 
local stimulation and hyperaemia 

(fl) Potassium permanganate, 1 per cent, painted on morn- 
ing and mght 

(6) The following omtments may be used in place of the 
potassium permanganate 

R Acidi salicylia 

Sulphuns praecipitata 
Petrolati 
M 

Sic — ^A pphed nightly 

B Phenolis 

Sulphuria sublimatis 
NaphthoUs 
Cerae albae 
Adipis 
M 

(c) The Kromayer lamp to the affected parts, aiming for 
an erythema or vesiculation, and the air cooled lamp to the 


aa 3ss 
5 ] 


aa 3j 

3ilj 

3v 
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trunk, aimmg for a tome dose The general treatment is given 
about twice a week, while the treatment with the Kromayer 
lamp IS repeated when the effects of the last treatment have 
disappeared 

FUHGIIS DISEASES OF THE SKHT 

A fungus IS a vegetable parasite which, if pathogemc, can 
attack skm, its appendages, such as hair and nafls, mucous 
membrane, or the viscera In this article a discussion of its 
pathogematy as far as the skin and its appendages is m place. 

Olasslflcation of Fungi — Only a classification whidi can 
be applied to the chnical conditions to be discussed will be at- 
tempted A stnet botamcal classification is too confusing and 
at present not most practical 

Group I The myromycetes 

Group U Eumycetes 

The fungi pathogemc to man usually belong to Group II, 
which may be further subdivided as follows 

1 Phycomycetes Reproduction by zygospores My- 
cehum usually nonseptate and multinucleate 

2 Basidiomycetes Reproduction by means of basidlo- 
spores Myeehum septate 

3 Asconiycetes Reproduction by means of ascospores 
Mycelium is septate when present. 

4 Hyphomycetes (Fungi imperfecti) Reproduction is by 
free borne spores (comdia) Ascus body absent Mycelium 
septate Complete sexual reproduction absent or unknown 

Fungi pathogemc to man belong chiefly to groups 3 and 4 
For the sake of convenience to the climcian the above two 
grou|is may be further classified as follows 

( 0 ) Yca&U and yeaslUko organisms. 

1 SaccboromyceUceae (true yeasts) 

2 Cryplococcus (Torula) 

3 MonQia. 

4 Endonyccf. 

5 Cocddloideccae. 

(ft) Klnguorm fungi (G>monoa>ca».cae) 

1 JlliaosporoD 
lanosum 
audouioi 
Acborlon 
quIncLconum 
schQnlcioil. 

VOL. xg — 103 
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3 Trichophyton 

Ectotnchophyton, e g, T gypseum 
Megatnchophyton, c g, T rosaceum 
Favotnchophyton, e g, T ochraceum, 

T violaceum 
Eutnchophyton, 

Neoendothnx, e g , T cerebrifonn 
Endothrix, e g, T cratenforme, T acuminatum 

4 Epidermophyton 

The organisms which cause sporotrichosis and actinomy- 
cosis belong to the Fungi imperfecti 

Diagnosis. — In addition to the climcal characteristics 
laboratory data is essential for the correct diagnosis of fungus 
infection The simplest method is the direct microscopic 
examination of the material suspected 

Technic — 1 Select the proper material for examination, 
since many negative findings are due to selectmg the material 
in a hit or miss manner In tmea capitis or favus select the 
stumps of hairs, in tinea barbae examine the hairs m pustules 
or nodules as weU as the seropurulent material, m blastomyco- 
sis and sporotrichosis exanune the fluid in the nodules and 
abscesses, m tmea of the glaborous skm such as tinea 
circinata, tinea cruris epidermomycosis of the hands or feet, 
the skin scales from the roofs of fresh vesicles are to be taken 
for examination 

2 Place some of the material between two shdes which 
can be held together by elastic bands, label and put away for 
cultural purposes The remaining material is used for micro- 
scopic exammation 

(a) Unstained preparation place the scales on a shde and 
add a few drops of potassium or sodium hydroxide (30—40 
per cent) Put on cover shp and heat gently Allow it to 
stand for ten to fifteen mmutes for clearing and then exam- 
ine with microscope 

(b) Stained preparation place the scale on a slide and 
add a few drops of 5-10 per cent of potassium hydroxide and 
heat shghtly Wash scale m water for two to three minutes, 
usmg a watch crystal Put scale back on shde and add a drop 
of ^4 per cent lactophenol cotton blue, put on cover glass and 
heat shghtly In case of thick scales or nad preparation a 1 
per cent alcohohc solution of cotton blue is used and the prep- 
aration is mounted m clear lactophenol 
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TINEA CAPmS (RINGWORM OF ^THE SCALP) 

This IS a disease of the scalp caused by different species of 
vegetable parasites It is a disease of childhood chiefly and 
IS highly contagious 

Clinical Picture — The following are the most character- 
istic findings (1) scahness, (2) broken off hairs covered with 
a grayish sheath, (3) prominent hair follicles, (4) partial 
baldness, (5) m some instances the folhcular openings stand 
out as large black dots 

All or part of the above findings may be noted The 
patches may be discrete and scattered, varying m size, or they 
may coalesce to mvolve almost the entire scalp Involvement 
of adjacent nonhairy skin may be noted, particularly when 
the offending organism is of the large spore variety 

Etiology — The condition is most common m children 
under puberty, although scattered reports of occurrences in 
adults are present The causative agent is a vegetable parasite 
either of the large or small spore variety In this part of the 
country the raicrosporon lanosum is the more common offend 
ing agent 

Sources of Infection — (1) Pet animal, (2) contact mth 
infected child, (3) mterchanging of caps, and (4) combs and 
brushes 


DIFFERENTIAL DLtCNOSIS 



‘Itoe* 

apitii. 

Imprtito. 

ScLgrrba ctpliii. 

F&nu. 

PkorluU. 

Brok» ofl tufavcoveml 
«Uh a fnyUi »^ltL 

Proent. 

Abicat 

AhwoL 

AbKSt 

Absau 

Shwy *ce1c. 

Abwnt. 


AbaeoL 
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Atrophjr 
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AbMiU 
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PoiUJv 
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KERION 

This IS a purulent type of lesion simulating a large abscess 
or carbuncle and moat often seen in children 
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Clinical Picture — (1) Partial alopecia, (2) inflamma- 
tion, (3) edema and boggmess, (4) a carbuncle-bke tiunor 
which discharges a mucoid or mucopurulent secretion 

Pam may or may not be present Microscopic exarmna- 
tion of the secretion or the involved hairs shows the presence 
of a large spored ringworm Caution this condition must not 
be mistaken for boils or carbuncles, because incision may cause 
a spread of the disease 

Treatment — The disease responds well to treatment, 
which consists of a daily shampoo of soap and water, followed 
by the apphcation of a mild fungicidal ointment such as 

IJ Aadi salicyha 3ss 

Sulphuris praeapitatis 3s3 

Petrolatl 3 j 

M 

The child should not be allowed to attend school until the 
condition is cured Boilable caps must be worn (See Tmea 
Capitis) 

TINEA FAVOSA 

This disease is caused by a vegetable parasite known as 
Achonon schonlemu and may mvolve the skm, nails, or scalp, 
particularly the last 

ClinicM Picture — The following charactenstics are usu- 
ally foimd m favus involving the scalp (1) Scutula These 
are yellow cup-shaped crusts which are more commonly found 
at the periphery of the involved areas and resemble small 
mushrooms (2) Brittleness and loss of hair (3) Atrophy and 
loss of hair (4) Offensive odor which may be compared with 
that of the urme of mice 

Differential Diagnosis — See tinea capitis 

Etiology — ^This disease is caused by a vegetable parasite 
known as the Achonon schonlemu It attacks both sexes 
and may occur at any age 

Modes of Transmission — (1) Direct contact with an m- 
dividual afflicted with the disease, (2) pet animal, particularly 
cat, (3) contanunated articles, particularly cap, brush or 
comb 

Treatment of Tinea Capitis and Tmea Favosa — Smce 
the infection mvolves the hair, the logical procedure is to get 
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nd of the infected hairs by one of the following procedures 
(a) manual epilation, (6) x ray epilation, or (c) epilation 
with thahum acetate. 

Manual epiIaDon can be accomplished by pluckmg out 
the infected hairs by means of an epilating forceps, or by 
stnppmg the affected areas after the apphcation of adhesive 
plaster It is advisable to cut the hairs short or even shave 
them m order to find the exact extent of the mvolvement The 
manual epilation should be done daily m order to be effective. 
The infected hairs which have been removed should be col- 
lected in a paper bag and then burned FoUowmg the epila- 
tion an apphcation of the followmg lotion should be made on 
two successive days and the ointment on the third day 

It PbenoUs 


CatDphorae 

U SJ 

lodloe 

31 

IL 


0 Addl saUcylld 


Sulphuris praedpiLitls 

U &s 

Petrolati 

31 

M 


The followmg ointment may be used daily instead of 

above combinatloa 


H Sulphoris subQmatl 

3J 

FhaoUf 

3J 

NaphthoDa 


Cene olbao 

Mi 

Adipb 

3v 

M 



ethyl lodtdc Inhalation — This method of treatment ivas 
originated by Swartz, Blunigart, and Altschule and is ns fol- 
lows by means of a speaal inhalation apparatus ethyl iodide 
is inhaled on two successive dayrs and omitted on the third day 
The dose begins with IM. cc. (3 Gm ) and is mcreased 14 cc 
( 1 Gm ) per dose until 4 cc (8 Gm ) is reached The dose 
for children is one half of the above mentioned (For further 
information see treatment of epidermophytosis) 

X Ray Epilation — ^This method of treatment is nsky ex- 
cept in the hands of e.xpcrl3 since the margin of safety is 
narrow and permanent epilation may result (for technic see 
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McKee’s book on “a;-Ray Treatment of the Skm” or other 
standard textbooks on dermatology) Caution no irntatmg 
or stimulating omtments should be used for at least ten days 
prior to a;-ray treatment and for two weeks after the treatment 
Thallium Acetate — ^This drug is known to cause a tem- 
porary epilation but is rather dangerous in the hands of the 
mexpenenced, as it has been known to produce fatahties Its 
acbon is chiefly on the sympathetic nervous system The 
dosage is 8 mg per kilogram of body weight and it is dissolved 
in sweetened water made up as follows 1 teaspoonful of sugar 
to 100 cc of water The treatment should not be repeated 
within three months The first signs of epilation are usually 
noticed two weeks after the adimnistration of the drug The 
local treatment is the same as above 

Prophylaxis — (1) If pet animal is found to be the causa- 
tive agent it should be sent to an animal hospital for treatment 
or disposal, (2) epilated mfected hairs must be collected in 
paper bag and burned, (3) sterihze by boihng the clippers 
and other utensils after usmg, (4) wear boilable stocking caps 
These should be boiled for twenty minutes after usmg, (5) 
all outside caps that have been worn should be burned, (6) 
the child should not be allowed to attend school until three 
successive negative weekly microscopic exammations have 
been obtained 

TINEA BARBAE (TINEA SYCOSIS, RINGWORM OF THE BEARD) 

Definition — ^This disease is an infection of the hairs in 
the bearded region caused by a vegetable parasite, chiefly of 
the large spore variety 


DIFFERENTIAL DIAGNOSIS 



Tinea barbae 

Sycosis vulgaris 

Distribution 

Common m the mandibular 
and submaxillary regions, 
rarely on the upper hp 

Beard and upper hp 

Pnmary lesion 

Nodule ■with tendency to 

1 Follicular pustule or 

abscess formation 

papule 

Microscopic examination, for 
fungus 

Positive 

Negative. 
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Clinical Picture — The chief characteristics are (1) 
hairs that are loose and broken off, (2) partial alopecia, (3) 
nodular abscesses resembling kerion, (4) locabon is chiefly 
mandibular or submanUary regions, practically never involves 
the upper hp The condition is rather rare 

Treatment. — (1) Eptlatwn — (a) Manual epilation in 
conjunction with local apphcation as in tmea capitis, (6) * ray 
epilation (for technic refer to McKee’s textbook on “x-Ray 
Treatment of the Skm” or Andrew’s book on Dermatology) , 
the X ray treatments have also beneficial action upon the ac- 
companying inflammatory tissue 

(2) S/iotiiiig Prccautiom — (a) Omit shavmg brush as it 
cannot be sterilized by bodmg, (6) new blade for each shave, 
(c) sterilize blade holder by boihng or by keeping m alcohol 
overnight, (d) do not shave too close, (e) shave umnvolved 
areas first and leave involved areas for last The electnc 
shaver has been found to be less imtaung tha n the average 
razor 

TINKA CIRCINATA 

Tmea arcmata is a highly contagious disease of the 
glaborous skin characterized by the presence of aranate 
erythematosquamous lesions with a border made up of mmute 
vesicles The disease is more common m children. 


DIFFERENTIAI. DIAGNOSIS 



Title* 

Imprt^ 

Syptau. 

£czeou. 

SliAtpIy de4«d bordet 

0231 





ProcDt. 

>Uy b* ptwnl. 




Praeot, 

be ptocsU 

AbecsL 

be pft*etiU 

CTcwim ocnler 

Pmcnt. 

KUjr be pro/si. 

be pmcnU 

UnuLOy abaniL 

ilktotyat amUfioa. 

Pn»raC 

rtrtctU. 

Pmeat la culy 

Abeeat. 


AhKOt. 

Pmcst. 

KWot. 

Ab*eu cicrpl lo Ltn* 
{^({claout ccxrjTU.. 

Seroio^ 

Necathrv 

Nctatht 

Pmaiv*, 

Necative. 

ilkTi»an>*cx4iBla4tVaa tc* 
hmfai. 


Netativi. 

1 

1 Nesallv*. 

Nt^aAiva, 


Olisical Picture — This disease presents the following 
characteristics (1) ciranate erythematosquamous lesions 
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vaiymg m size Some of the lesions may even resemble the 
figure 8 or form a arcle within a circle, (2) a border consist- 
mg of mmute vesicles and crusting, (3) tendency toward 
cleanng m the center, (4) absence of atrophy or scarrmg, 
(5) usually found on the face or neck, but may be found on 
any part of the trunk or extremities 

Idodes of Transmission — (1) Direct contact with m- 
dividual that has the disease, (2) pet ammal (cat or dog), 
(3) contaminated clothing, etc 

Treatment. — Since the condition is contagious, the child 
should not be allowed to attend school Be sure to locate, if 
possible, the source of mfection 

Locally the lesions are washed separately, usmg a separate 
piece of gauze for each area, and a fungiadal ointment such 
as listed below is apphed mommg and mght The disease 
responds readily to treatment 

5 Aadi salicylia 

Sulphuns praeapitatis 
Petrolati 
M 

CRYPTOCOCCOSIS EPIDERMICA 

This condition was described by Dr C J White and Dr 
J H Swartz m 1928 The disease affects the female sex 
largely, may appear at any age and last mdefimtely if un- 
treated It usually begins on the eyehds, particularly the up- 
per, and may spread to the flexures of the elbows, thighs and 
pophteal spaces The lesions are polymorphous, chiefly 
macular and infiltrative, but never moist unless secondarily 
mfected with bacteria In the early stages the lesions have a 
cafe-au-lait color, but later may become hchemfied and even 
pigmented The organism found on direct nucroscopic exam- 
mation of the scales is a buddmg yeast of the cryptococcus 
family The chief symptom is itchmg, at times severe 

Treatment — (1) Clothes that can be washed and boiled 
should be worn next to the skm, (2) a superfatted soap for 
bathmg purposes, (3) the followmg ointment should be ap- 
plied one or two times daily to all mvolved parts except eye- 
hds 


aa OSS 

Sj 
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I) Mcrcurochromc crystalj 
Aquie 

Add! saJicylla 
PetroUti 

LanoUni u 

M. 


gr I 
TH, n 
3ss 


qi ad Si 


( 4 ) In some cases fractional doses of r-ray is helpful The 
following omtnient is advised in conjunction with the i-ray 
treatment 


h Menthohj gr i-J 

Zind Oddi 3sa 

Amyli 3ij 

Petrolali Si 

M 


( 5 ) Ethyl iodide inhalation This is used m the more ex 
tensive cases (See epidermophytosis ) 


KPIDERMOPHTTOSIS <DEHMATOMYCOSIS, ECZEMA 
MYCOTICDM) 

This condition is caused by a vanety of vegetable parasites 
and resultmg in various climcnl pictures dependent upon the 
location Four types are particularly known, although others 
have been described 

Clinical Types — 1 The crythcmaioia — more commonly 
found in the folds such as the groins, perineum, axillae, and 
under the breast in females. The lesions are usually sharply 
demarcated with maceration in the fold and a shghtly elc 
vated border, frequently made up of pinpomt vesicles In 
long.standmg cases one may also note hchenihcation and pig 
mentation, the latter is particularly present m brunettes and 
in those with tendency to pigment 

2 The vesicular type occurs chiefly on the palms, plantar 
aspects, and mterdigital spaces The vesicles are intradcrm il, 
resembling sago grains, and when drymg up turn brownish in 
color Occasionally one may even note bullae Secondary fn 
fection with resulting pustulation is not uncommon In ^4, 
dition, there 13 scaling, maceraUon, crusting and fmurh / 
Lymphangitis and lymphadcmtis maj accompany tliu uir C 
tion, especially when the infection involves the feet. 

3 Hyperkeratotic Type — Epidermophytosis is hirl'v.^j 
hypertrophy m regions m which the stratum corncuio ' tAf' 
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mally abundant On the palms h3^erkeratosis is relatively 
mild but common, on the soles it is deadedly emphasized and 
stdl more frequent The color of the lesions is usually yellow 
or more often a striking orange The more common locations 
are the mner side of the big toe, the ball of the foot and the 
heel Fissurmg frequently accompanies this condition 

4 The macerated form has its predilection m the webs of 
the fingers and of the toes, the mtergluteal fold, the contact 
points of the penis and scrotum, and the submammary folds 
This form occurs particularly in association with the above 
described erythematous type, especially in the folds of the 
skm 

5 The combination of any of the above four types with 
one type predominating is not infrequently seen 

Treatment. — ^The results in the treatment of epidermo- 
phytosis at best is not most satisfactory but with the patient’s 
cooperation and a definite understanding of the pathology 
by the physician, one can frequently obtain gratifying re- 
sults 

The following are some of the fungicidal preparations 
used chrysarobin, iodine, thymol, oil of cinnamon, potassium 
permanganate, copper sulphate, gentian violet, mercurochrome, 
sodium h3q)osuIphite, sulphur, benzoic acid and salicylic acid 
A keratoljdic agent is necessary in combination with the 
fungicidal preparation in order to obtain results Sahcyhc 
acid in strengths from 3 to 6 per cent is most frequently used 

The following are some of the fungicidal ointments ad- 
vised 


IJ Iodine crystals 

KI enough to dissolve the iodine 
Aadi salicyha 
Lanohm 
Petrolati a5. 

M 


gr v-T 
Sss 


qi ad 3j 


The iodine and its solvent may be omitted or it may be replaced by 
1 per cent thymol or 3 per cent chrysarobin 


B Aadi sahcylid 
Acidi benzoia 
Paraffini raolhs 
Olei cocois nuaferae 
M 


qs 


gr XV 
gr XXV 

oij 

ad 5j 
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I) McrcurochromB crysUll 
AquAC 

Addi saJlcylid 
Petrolati 

T jnMmt iA 

M 

Particularly UKfui in the vcakular type 


gr x-ix 
m XX 

3u 

qx. ad 3) 


In all instances it is wise to precede the apphcation of the 
ointment by a soaking of the hands or feet m warm saturated 
solution of bone aad or potassium permanganate, ^0 to 1 per 
cent solution 

In the severe cases the soaks and apphcations are made 
morning and mght In order to protect the bed linen the 
patient 13 advised to wear old cotton stockings on the feet 
(use a woman’s stocking, cut out the heel and cut down the 
leg part to make two ties and fasten about the ankle to hold 
the dressing m position) The patient should also wear cot 
ton gloves on the hands In the milder types, the patient is 
told to soak the affected parts mommg and night, but the omt 
ment is apphed only at mght. In the morning he is to dust 
a powder between the toes Boilable socks must be worn 
The following powder is useful as a prophylaxis m epider 
mophytosis of the feet 

Aodi nlkylid 2 

Addi bezLZoid 2 

Talc 30 


Caution beware overstimulating and strong apphcations 
m the acute stages It will only serve to aggravate and spread 
the condition 

Treatment of Shoes — Soak paper towels in formalin, be- 
ing careful to protect the hands, stuff the soaked papers into 
the shoes and shppers Place m a large paper bag, tie wth a 
string and put into the closet for twelve hours Remove the 
paper and place the shoes and slippers out m the sun for at 
least twenty four hours to air before wearing them 

lodtdc Inhalations — In the acute \esicular cases, in 
the cases mth an accompanymg epidermophytide or tneho- 
phytide, and in stubborn cases of long standing, the adminis 
tration of ethyl iodide by means of inhalation is advised 
Techmc — ^The inhaler devised by Swartz, Blumgart, and 
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Altschule IS used This inhaler is so devised that a coni' 
fortable mixture of ethyl iodide and air is inhaled by the 
patient Dosage begin with 1^*^ cc (3 Gm ) of ethyl iodide 
and mcrease % cc (1 Gm ) per dose until a total of 4 cc 
(8 Gm ) IS reached Continue with 4 cc Inhalations are given 
on two successive days and omitted on the third day until 
marked improvement is noted, when the treatment is admm- 
istered less and less frequently 

Caution (1) Do not admimster ethyl iodide to patients 
suffering from pulmonary tuberculosis or nephritis, (2) watch 
for an iodide rash If present, omit treatment till eruption 
disappears and then start gradually, (3) watch for peripheral 
neuritis This is a rare comphcation If noted, omit treat- 
ment and do not attempt inhalations agam 

Prophylaxis — The rules to he observed are (1) Do not 
walk around with bare feet, (2) do not wear anyone’s shp- 
pers or shoes, (3) wear rubber shppers or place a towel on 
the shower-bath floor, (4) wash feet at least once a day with 
soap and water Dry thoroughly but gently, (5) apply powder 
mentioned m the discussion of treatment, (6) treat shoes as 
advised in discussion of treatment if there is any question of 
contammation 

The treatment with trichophytin injections has not proved 
most successful m the author’s hands However, the develop- 
ment of autogenous vaccmes might prove to be valuable 

EPIDERMOPHYTIDE OR TRICHOPHYTIDE 

In addition to the direct infection one may see a toxic or 
allergic eruption which is symmetrical and which is commonly 
seen on the extremities, particularly the upper, and may he 
macular, papular, or vesicular m character It may also be 
folhcular, hchenified, or squamous On microscopic examina- 
tion one never finds the fungus in the skin scrapings from these 
lesions 

EROSIO INTERDIGITALIS 

This condition is more frequently seen in housewives and 
dishwashers It is caused by a yeasthke organism belongmg 
to the monilia family The infection usually attacks the cleft 
of the middle and ring fingers or that of the middle and fore- 



DISEASES or THE SEES 


1045 


fingers of one or both hands, sometimes, though not often, two 
mterspacftj of one hand maj be m\ oh ed. The affected area is 
dirty white, soft irom edema, shaiph denned, and the border 
u frequentfj red and angry 

Treatment. — 1 Hands must be protected irom the dich 
water either b> weanng white cotton glotes and thm rubber 
ghnes over them or by washmg dishes m such a wav 33 to 
avoid gettmg the di ^h water on the hands 


2- LocJ 


B ilcrcarocJirDnia fr y O aTt 
Acjuifi 

Aadi ialicyha 
PetrcUti 

U 

M. 


cr X 
n. rs 
2s 


qx. ad 2J 


S-c^To be appEed morning and night 

Clcune til mrolrcd areu anh a laturatfd whiUon ol boric aod 


pr 

q4. ad 3vui 


B lEld mercurous cMond 
lime vater 
iL 

u!? moirtcMd b tWj sohiUon and alloir n to $ta\ in each 
R to ten minutm. Do tha about Ihwe time* daily 

frcqtiS^ ^ appUcationi a drying antn^ptic pon-der ibouU be duited on 


TINEA VERSICOLOR 

Definition. — An eruption of the shm mvxilvmg parUcularlj 
«e upper trunk and caused bj a vegetable parasite known as 
uie micro-^ron furfur 

Clinic^ Picture — ^The lesions are macular m Ijme, varj - 
m size from pinhead to large patches when coal«cencc 
jilace. The color vanes from the most dehcate buff to 
a reddish deep brown, or even blackish hue The macules 
e covered with a furfuraceous scale which on direct nucro- 
^pic eiammation reveals the presence of spores and hvphav 
be upp« trunk is chiefly involved but it mav c.\tend to 
abdomen, and groins 

disease is caused bj a vegetable parasite 
^erwn as the microsporon furfur and first described bv 
one f transmitted but members of 
tamfly have been known to communicate the disease 
occasionally to one another This organism which is so easilj 
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demonstrated on direct microscopic examination of the skin 
scales has not been successfully cultivated 

Treatment — Daily hot bath followed by the apphca- 
tion of sodiiun hyposulphite (25 per cent solution) or the fol- 
lowmg ointment 

B Audi sabcylia 

Sidphuns praeapitatis 
Petrolati 
M 

2 Ultraviolet light aimmg for erythema doses 
No matter what tj^e of treatment is used, care must be 
taken to boil the underclothmg or wash and press with a hot 
iron 


ia 5ss 

S] 


BLASTOMYCOSIS 

Blastomycosis may be either pnmary or secondary to some 
deeper mfection of the viscera or bony structure Only pri- 
mary blastomycosis will be discussed here 

Clinical Picture — Cutaneous blastomycosis is known to 
produce granulomatous lesions which progress slowly and are 
warty m character and show multiple dischargmg sinuses The 
lesions are often multiple and are most frequently seen on ex- 
posed parts, although they may occur on any part of the 
integument The lesions when present on the hands and feet 
show a greater tendency to papillomatous formation The 
lesions are usually covered with a thick dirty gray or brown 
crust which, on removal, shows exuberant granulations cov- 
ered with seropurulent exudate The discharge is found to 
come from multiple smuses which commumcate with multiple 
subcutaneous abscesses The lesions show a tendency to cen- 
tral involution with scar formation Frequently the lesions 
simulate tuberculosis verrucosa cutis and can only be differ- 
entiated from it by histological and mycological studies 

Etiology — ^The family of organisms causmg blastomycosis 
belong m the yeastlike family and fungi imperfecti The be- 
lief that one mdividual organism is responsible for all cases 
of blastomycosis is not accepted by most mycologists It is 
generally accepted that there are a plurality of speaes of the 
fungi causmg this disease 

Treatment — (1) Surgery or surgical diathermy, (2) 
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I ray treatment, (3) massive doses of iodides by mouth, 
intravenously, or by inhalation of ethyl iodide, (4) a combina 
tion of any or all of the above methods 

SPOROTRICHOSIS 

Definition — Sporotrichosis of the skin is a subacute or 
chronic infectious disease due to one of several species of 
vegetable parasites of the genus sporotrichum and characterized 
by the presence of subcutaneous nodules which tend to follow 
iymphatic distnbution This variety is the most common in 
America Other vaneties have been described, but because of 
ihe ranty, will not be considered here 

Clinical Picture of Lymphauffitio Sporotrichosis — 
The pnmary sore which 13 a nodule or ulcer usually follows 
trauma and appears at the point of mocuIaUon The lesions 
that follow are multiple subcutaneous pamless nodules which 
soften and break down An ascending lymphangitis may ac 
company the nodules This is charactenzkl by a painless, 
cordlike thickemng of the lymphatic vessels 

Treatment — Iodine is the drug of choice given orally, 
intravenously or by inhalation (ethyl iodide) Some recom 
®cnd X ray therapy either alone or in conjunction with iodides 
Iodine ointment to the lesions is helpful Surgery is contra- 
indicated 


CHROHIC PARONYCHIA 

Definition. — Chronic paronychia is an mfectJon of the nail 
and surrounding soft tissue caused by a pathogenic yeast, usu- 
ai'y a momha. 1 

Clinical Picture — The outstandmg characteristics are 
(I) A thickcnmg and inflammauon of the soft tissue about 
ibe nan, (2) grooving and partial destruction of the nail, par- 
iiralarly at the lateral border and at the base Any nail may 
be involved In association with this condition one frequently 
^“< 1 * an erosio interdigitalis (described above) Both con- 
ibuons are found particularly in doraesuc servants, housc- 
'^ves, and dish washers The startmg point n. probably 
^uma from the eicessive use of warm water This is later 
followed by a supcrimpcbed yeast mfection from contact with 
fruits, vegetables and dish water The coed may produce a 
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picture sunulating the one just described, and might necessitate 
laboratory studies to differentiate 

Treatment — (Same as for Erosio Interdigitahs) 

ONYCHOMYCOSIS (TINEA UNGUIUM, RINGWORM OF THE NAIL) 

Defimtion — Onychomycosis is an mfection of the nail 
caused by a vegetable parasite 

Clinical Picture — ^The involved nail is brittle, discolored 
yellowish brown or darker, lusterless and hypertrophic One 
or all of the nails of the hands and feet may be involved It 
may accompany fungus mfection of the skin or it may be 
the sole findmg The nail bed and the lateral aspects of the 
finger nails are chiefly involved Beneath the involved parts, 
particularly the lateral margins, are accumulations of soft 
debris Involvement of the soft tissue about the nails may or 
may not be present The condition is rather persistent and 
resistant to treatment 


DIFFERENTIAL DIAGNOSIS 



Onycho- 

mycosis 

1 Lucs 

Psoriasis. 

Dystrophy 

Pitting and stippling 

Absent 

1 Absent 

Present 

Absent 

Yellowish brown discoloration 

Present j 

1 Absent 1 

1 May bo present, j 

Absent. 

Other psonatic lesions 

Absent. ] 

1 Absent 

1 Usually present, ■ 

Absent. 

Other manifestations of lues 

Absent 1 

I Usually present j 

1 Absent 

Absent 

Other manifestations of trophic 
disturbances^ 

Absent 

Absent. 

1 

Absent. 

Usually present. 

Serology 

Negative ' Positive > 

Negative. 

Negative 

Allcroscopic examination for 
fungus. 

Positive 1 

1 

Negative j 

Negative 

Negative 


Treatment — (1) Local Treatment — (a) Warm boric 
aad solution soaks for fifteen minutes twice daily, (6) scrape 
the mvolved nails with the rough side of a broken shde or with 
a kmfe until it hurts, (c) apply one of the following oint- 
ments 

R Acidi salicylia ^ 

Aadi benzoia 

Adipis 

M 
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I) Merajrochrome cryjtalj 
Aquae 

Add! aaHcylki 
Laoolinl 
Petrolall dfi 
M. 


gr X 
TTl, TC 

3u 


qj ad 3J 


^rborate paste may be used m place of the above 

sod**™ perborate 
^PP’^^d to the togeman 

on overmght It 13 helpful to soak the nads m a warm 
satmted soluUon of bone acid before applymg the paste. 

2 I Ray treatment 

treahn^^^'^ ^ combmation with above mentioned local 
^ Ethyl iodide inhalations 

erythrasma 

IS common in temperate chmates but It 

acterirz-H^k consideration It is char- 

oX mvolvmg chiefly the axillae aud groins It is 

sun^S* ^ Microsporon mmutis- 

■aauon o? 2 e^£ microscopic exam- 

appSSdv;;;^!^^! ‘’yp^/^'p’^^'^' 25 per cent solution, 
FF ea mghUy until all signs of the condiUon disappear or 

ft Acidi lalicylld 
Sulphimi praedpltaUi 

Pel^Iatl ^ ^ 

M 5 j 

^ ‘""PP“r“L 
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rence of edema and ascites in association with ohguria obvi- 
ously IS due to a breakdown m the normal control of body 
fluids in their relation to serum protem, hver glycogen, and 
portal flow Jaundice results from the mabihty of the hver 
to excrete bihrubin and the lack of proper fat absorption from 
the digestive tract is mtimately associated with the inadequate 
supply of bile acids to the bowel Failure of the hver to 
excrete foreign substances at least provides an opportunity 
for measurmg one of the hver functions, namely, the ability 
of the hver to excrete dye such as bromsulphalem or rose 
bengal and pernuts us to measure hver efficiency to a certain 
extent The toxemia that is so frequently present m severe 
hver disease may be due to a combmation of many of the 
above factors and may be associated with such varymg symp- 
toms as drowsiness, nausea, vomiting, and purpura Acidosis 
may occur either m the form of a ketosis due to starvation or 
because of an excessive amount of ammo acids m the blood 
with a resulting diminution of the normal alkali reserve 
If one IS to treat the symptoms enumerated above and to 
attempt to restore to a normal level the hepatic functions which 
they represent to a greater or lesser extent, one must employ 
certain specific measures These are, m the order of impor- 
tance, complete rest, removal of any specific poison such as 
alcohol, cinchophen, etc , an adequate supply of simple carbo- 
hydrate and a mimmal amount of fat, moderate hmitation of 
fluid mtake, a diet that contains at least a maintenance ration 
of protein, transfusion as needed to combat anemia and spon- 
taneous hemorrhage, aided by adequate amounts of iron, 
diuretics, and possibly alkah at times to combat an existing 
acidosis The pnnaples of such treatment have been more or 
less generally recogmzed for some years, but failure to suc- 
cessfully treat mdividual cases of severe liver disease may 
frequently be laid to the fact that the treatment did not m- 
clude a sufficient consideration of all the above factors It is 
true, however, that in the past few years cases which were 
given up as hopeless frequently have been successfully treated 
ivith a resulting restoration of almost normal function 

The following cases are presented in brief detail as exam- 
ples of adequate and successful treatment m patients suffer- 
ing from senous hepatic failure 
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The fint cue i 5 that of an cmoUonaUy unstable woman of thirty nine who 
had had no symptoms prior to five yean before admission to the hosplUL 
At the K^nnfng of thfa pcrfod the began to consume gradually incrcaii^ 
amounU of alcohol finally talung about i pint dally She was habitually 
constipated until two years before adinlsslon at which timo her bowel move 
menu became more regular and less constipated^ She had had an Increasing 
number of digestive lymptoms during this period consisting of anoreala, gas, 
niujca and finally \omating These ^mptomi bad all increased strikingly la 
the year preceding admlsifon to the hospital. Eight months before admission 
ihe noticed that her clothe* were apparently too tight, as if her abdomen were 
becoming larger Five month* liter the patient* sister noticed that her eyes 
were becoming yeUow wnd ossoefated with this there was noticeable swelling 
of the feet without fatigue dyipnca cardiac, or urinary tymptoms. There 
was no abdominal pain at any time. During the few weeks before admission 
her bowel movements h?iri become light In color In spite of the apparent In- 
crease la the of her abdomen she had lost 36 pounds In the last year of 
her present Just prior to admission she consulted a doctor who told 

her the had a slight ekvatJoa of temperature. The history was otherwise 
negative. 

On admUsloD her physical examination revealed a good deal of e m aoation 
of her araii, face and thorax There were ipider telangiectases over the face 
and thorax The veins In the epigastrium were dilated. Scleiae and skin 
were Isundked. Abdomen was large with some herniation of the umbilicus 
»nd them was ihifttog duincs*. The liver edge was eaiSy felt about a finger 
breadth below the costal margin. The spleen xm not palpable Thera was 
(xlema of the vulva, legs and feet Thera was marked hyperesthesia of the 
feet and general tumor of the hands. Mentally she was dtftnilaly disonenled 
and on admlssioa had a temperature of 101 F 

habontory data on sdmissloa were as follows urine negative except 
for large amount of bOe stool light brown in color with no ocorlt blood 
Red count ifilOfiOO, hemoglobin 70 Tallqvbt (?) White count 18,000 DIf 
fcrentUl not remarkable The red celU showed slight achromia and poI> 
chrornatophUIa with some variation In slxe and shape, Hinton was negative. 
Icteric In^ 40 QuanliUlive van den Bcrgb 15 mg per loo cc. Serum pro- 
Icln S per cent 


U was felt that the patient was tuflerlng from hepatic Insufficiency prob- 
«fy in the nature of a subacute yeUow atrophy superimposed on an alcohoHc 
c^osis. Treatment was outlined as follow's complete rest in bed avoidance 
ol alcohol, a diet consisting of high carbohydrate, low fat, maintenance of 
Intravenous glucose therapy \v** instituted and the patient was given 
cc 10 per cent glucose In normal saline solution. 

During the first few day* In the hospital the patient was extremely ir 
jatknal bad * typical Korsakoff syndrome idtaUl syTnptoms were con 
Y v paraldehyde and subsided after three or four day*. The jaundice 
bcrcascd during the first three weeks, reaching a peak el this time 
vmn a quantitative van den Bcrgb of 25 mg per foo cc At the time 
riL? definite inaeara In the amount of abdominal fluid and the 
became rather stuporous and unable to eat except In very amount*. 
^ *triklng during the second week of the hoipual slay the pallcnl 
“I during thli period. 

welghBi 133 pound, or 10 pound, more Hum when .he 
^ were thrombowd It 

“rowiy to diKonllnuo Iho totra.-enoui gluoMe Ihenpy »t thh Umc. 
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On the tenth day abdonunal paracentesis was performed and 3000 cc of 
straw-colored fluid was withdrawn, specific gravity 1 011 but otherwise not 
remarkable The following day 1 cc of salyrgan was given mtrapentoneally 
without effect A day later because of the patient’s very poor condition and 
the fact that her a n e m ia seemed to play an important part m her condition 
she was transfused with 600 cc of blood and was agam transfused six days 
later with the same amount Salyrgan was agam administered the second 
day after the transfusion with a moderate diuresis but followmg this there 
was a return of ohguna and a gradual rise m temperature until it reached 
103° F after five days At this time the patient was so ill the second trans- 
fusion was performed and this was followed by a third mjection of 2 cc of 
salyrgan without any appreciable result Tivo days later, or three weeks after 
admission, a second abdommal paracentesis was done with withdrawal of 4300 
cc of fluid of the same character as that obtamed the first time A third 
tap was performed five days later at which time 4000 cc of fluid were removed 
Followmg the second paracentesis the spleen was easily felt and contmued 
to be palpable throughout the remamder of the acute illness Followmg the 
second transfusion the patient’s appearance was distmctly improved and along 
with a slight drop m temperature her symptoms of anorexia, nausea, and 
vomitmg began to subside Comadentally, the stools which had been clay- 
colored began to return to a normal color and the jaundice dunmished so that 
four days later the van den Bergh had dropped to 20 mg per 100 cc Im- 
provement was gradual from this pomt on, the jaundice dimmishmg and the 
van den Bergh droppmg to 7 mg per 100 cc one month after admission, at 
which tune the patient was puttmg out a shghtly greater amount of unne 
A fourth and final paracentesis was performed almost five weeks after admis- 
sion, at which time 4 hters of fluid were removed On the same day 2 cc 
of salyrgan were given mtramuscularly with a very excellent diuresis, the first 
that had been obtamed Eight days later a final intramuscular mjection of 
2 cc salyrgan was administered, this time resultmg m a diuresis which lasted 
for three days with a loss of 4 pounds m weight At this tune the patient 
was practically symptom-free, was eatmg well and had improved mentally to 
such an extent that she was essentially normal 

She was discharged from the hospital seven weeks after admission with 
no evidence of asates and very shght jaundice The urme was free from bile 
and the stools were normal in color The subsequent course of the case mdi- 
cated that there was a very defimte underlymg curhosis which was also borne 
out by the findmg of a positive Takata-Ara test 

This case illustrates well the various measures which can 
be employed successfully m a case of extreme hepatic m- 
suffiaency The failure of hver function was evidenced by 
jaundice, drowsmess, nausea, vomiting, ohguna, edema, ascites 
and anemia The specific measures which were employed 
were the adraimstration of adequate amounts of carbohydrate 
by mouth and vem, relative limitation of flmds, complete rest, 
removal of the toxic substances that caused hepatic msuf- 
fiaency, in this mstance alcohol, the use of diuretics, trans- 
fusion, and subsequently, large doses of iron 

Two pomts are of interest The first was that the patient 
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djd not begin to improve until after two transfusions, which 
3ppirent]y brought about rlimml improvement as well as an 
'fflmtdiate rise m the red count. The other pomt of interest 
bcs in the fact that a diuresis occurred at about the time 
'dien the patient’s hver began to function more effiaentlv 
hi this instance it was apparentlj produced b> the use of 
^^gan, although only after the dnig had been given four 
It IS worthy of note that at tames salyrgan therapy 
^ to be continued for a long tame before it becomes efiicaaous 
and It may well be that a certam degree of hver efinaencj is 
necessarj before a diuresis is possible. The case also Dliis- 
hntes the fact that acute hver failure may be superimposed 
apon a symptomless or nearlj symptomless cirrhosis and, if 
properly handled, may not be inconsistent vnth almost com- 
plete recovery 

The patient ha<; completely abstained from the use of 
alcohol and has been eitremeli careful m her ma n ner of living 
and eating. As a result, her strength has gradually returned 
and one jear after discharge from the hospital she is in ap- 
parently good health with no evidence of edema, asates, or 
jaundice, although the hver and spleen are stall easilj palpable. 

0 second case is of mterest as fllustratang how thorough a 
J^very can be made from what is apparently complete 
nepatic insuffiaency when treated bj adequate measures. 

Its paUem ns s wsmss fortysevcn years of age, wrtli a ncEative past 
except £or z miTt^ ati.irk o( czioTThnl jaandtfc xt the afic of luenty 

1 months prior to admission to the hospital the patient was bothered 
r puns and was treated with fairly larEt doses of chichophen (farm an) 

^ut the time that onchophea ther3p> was imlialtd the patCTt had a 
, epper respiratory infection which lasted for 5c%‘tral weeks, Tuo months 
^ a dmf s d on she noted the onset of malaiif, wxahness and tuusea and a 

. iwtcd jaundice, daiL urine and cla> color stoob. She sU>ed In 

%-Iih u * ^ “P around for six weeks before admtsskm 

mcrtaimg loss of strength Increasing Jaundice and itching For three 
before adraiHlon there was edema of the feet and sutUing of ihe 
She had, in addition, a dry cough and a pleuritic pain at the le(i 
persisted for several weeks before sidmuslon. 

showed a deeply Jaundiced fairly »-cll*developed and 
ccnthi^ woman with puipurK spot* over her body and cxcoruUoas from 
scratching There were sign* of a bilateral h>ilralhorax and, in 
there was obvious asatci and edema of the legs and Cartlul 

showed the edge of the Iher to be about Z fingers below the costal 
^ tender The tip of the spleen was Just palpable. Laboratory 
**r^initions showed a highly colored unco containing a lar^e amount of bile 
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and light brown stoob The red count was 3,900,000, the white count 7000, 
hemoglobin 60 per cent, differential not remarkable A bromsulphalem test 
showed 85 per cent retenUon of the dye at the end of one-half hour A 
quanUtaUve van den Bergh showed 5^ mg bilirubm per 100 cc of blood 
Treatment was mstituted promptly and consisted of absolute rest m bed, 
discontmuance of cmchophen, a diet contaimng about 450 Gm of carbo- 
hydrate a day and the mtravenous adnunistration of 1000 cc 10 per cent glu- 
cose m normal saUne The mtravenous glucose was discontmued after four 
days because of the striking chnical improvement A marked diuresis was 
obtained after the fourth day and a high urinary output was noted from this 
time throughout the followmg eighteen days There was a corresponding loss 
of weight and improvement m the signs and symptoms Withm eight days 
there was an actual loss of 24 pounds with complete disapearance of asates 
and edema Jaundice also rapidly diminished and at the end of three weeks 
the quantitative van den Bergh was only 3 S mg per 100 cc and a brom- 
sulphalem test showed only 25 per cent dye retention at the end of an hour 
At thb tune the hver and spleen were not palpable 


Such a rapid change in a very striking clinical picture il- 
lustrates well several facts In the first place, the physical 
signs were those of almost complete hver insufficiency with 
jaundice, purpura and abnormal retention of water in the tis- 
sues and serous cavities The patient was seen by several 
consultants and all agreed that her condition was precanous 
The cause of the hepatic disturbance was obviously ancho- 
phen, a known hver poison, and very grave concern was held 
regardmg the prognosis In spite of this, very simple treat- 
ment was associated with a very stnking reversal of the pic- 
ture, with all the signs and symptoms disappearing very 
rapidly In this case the three important factors undoubtedly 
were rest, removal of the specific toxm, and an adequate carbo- 
hydrate intake One point to be particularly noted was the 
very striking retention of fluid due to liver insufficiency with 
a rapid restoration of normal flmd balance once the hver cells 
had been restored to normal function It is also of interest 
to note that the patient’s recovery was complete and there 
had been no untoward symptoms durmg the past four years 
Summary —The preceding protocols brmg out practically 
all the essentials of successful treatment of hepatic msuffi- 
ciency The two patients were critically ill from what 
amounted to subacute yellow atrophy The vanous functions 
of the hver were restored to normal by the measures already 
stressed, namely, rest, removal of toxm, adequate carbohydrate 
intake, the use of diuretics, and abdominal paracentesis when 
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required, blood transfusion, and iron therapy Rarely the 
use of alkali to combat an existing acidosis due to failure of 
deaminization of ammo acids is mdicated, but in these two 
mstances this was not the case By similar measures it un- 
doubtedly will be possible to successfully treat almost any 
type of hver disturbance, infectious or toidc m nature, pro- 
vided surgical measures are not mdicated The essential con- 
siderations are a proper evaluation of the degree of liver 
insuffiaency, the speed with which treatment is msbtuted, and 
the thoroughness and persistency with which the various mens 
uies are earned out. 
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PRENATAL CARE IN PRIVATE PRACTICE 

I SHALL present for your consideration the case of Mrs R , 
j of twenty-two, who came to my office on January 

, f^st menstrual penod began November S and there 

been no bleedmg smce this date She has always been 
ftgular m her catamemal habits smce she first began to 
otenstruate at the age of fourteen and she has never skipped 
period The flow has always been moderate in amount, ap- 
P®®ting every twenty-eight days, and never reqmnng more 
7^ four pads on any one day She never passes clots The 
Oration of the penod is usually five days There is no pam 
tner just prior to the penod or dunng its course, and there 
no interference with her daily routine of life She was 
jnarried on September S Neither she nor her husband have 
? 00 any contraceptive precautions, as they have both wanted 
children 

ft IS apparent that BIrs R has had a normal menstrual 
tory and the presumption is that she is pregnant. The 
naxt step is to ascertain if she has any of the other early sub- 
J^ve evidences of gestation She says that about a month 
r missing her first period she began to have considerable 
hsea on awakemng and that on several occasions she has 
'’omited her breakfast This condition still persists WTien 
^estioned regardmg the condition of her breasts, she states 
t they are tender and distinctly enlarged She has to 
, joofc more frequently dunng the day and must arise for 
“ purpose once during the night, which has never been the 
cuse before She is sleepy at times and finds herself taking 
"iiIB durmg the afternoon 

^ Before proceeding to a physical exanunation it will be con 
cut at this point to go into the patient’s past history 

iSj® 
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Both her parents are hving and have had no serious illnesses 
She IS the oldest of three children She had measles m child- 
hood and has had her tonsils removed twice An appen- 
dectomy without dramage was performed at fourteen She 
has had no other surgical operations, nor has she broken any 
bones She has never had scarlet fever, diphthena, pneu- 
moma, rheumatic fever or heart or kidney disease Smce the 
removal of her tonsils she has not been subject to sore throats 
or colds Her weight has not varied much for the past two 
years She plays ordmary games for pleasure but does not 
consider herself particularly athletic 

The patient is of medium height and weighs 120 pounds 
General exammation reveals nothmg of mterest Her teeth 
are good Examination shows the second laryngological at- 
tack upon her tonsds to have been victonous The heart and 
lungs are normal The breasts show no abnormahties, but 
the veins underlymg the skin are prominent The mpples 
project from the areolae, which contain a number of enlarged 
Montgomery’s tubercles The abdomen is negative, save for 
a hnear scar about 2 inches long in the right lower quadrant 
There are no hermae The fundus of the uterus is not felt 
above the symphysis nor are any abdommal tumors made out 
The feet are placed m stirrups, the legs draped with a 
sheet My nurse washes her hands and then prepares the 
vulva with cotton pledgets soaked in mild soap solution and 
warm water I wash my hands and draw a dry sterde glove 
onto my left hand Strict surgical asepsis is not necessary 
for such an exammation The labia are separated with the 
nght hand the mucous membrane of the mtroitus is shghtly 
blue The left forefinger, well covered -with surgical lubricant, 
is gently introduced mto the vagma, bemg particular to avoid 
the chtons, which may be qmte sensitive I find by bimanual 
exammation that the uterus is shghtly enlarged and somewhat 
soft The tissue about the external os is velvety m texture 
Mrs R , who is somewhat apprehensive, contracts her ab- 
dormnal muscles so that further mvestigation is impeded, al- 
though she says that I have not hurt her I therefore direct 
my nurse to raise the head of the table and I ask the patient 
to breathe deeply These expedients have the desired effect 
I am now able to introduce both my fore and middle fingers 
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and palpate bunanually each tune the patient expires I find 
that there la a distmct softening at the isthmus of the uterus, 
the so-called “Hegar's sign ” I can feel the left ovary, which 
appears normal, the right I caimot make out I reach cau 
tiously for the promontory of the sacrum but am unable to 
touch iL The vaginal examination is completed by the in 
troduction of a well lubricated vaginal speculum The portio 
vaginalis is disUnctly purplish, the external os is nulhparous 
m form, the discharge is clear mucus and normal m amount 
and there are no cervical polyps visible 

With the patient m the same position I palpate and meas 
ure the pelvic outlet The symphysis is of normal height and 
inclination, the arch is wide, being Roman rather than Gothic 
in architecture I show Mrs R. the outlet pelvimeter, and 
tell her that from now on I shall take measurements only, that 
there will be no further mternal examination and that she will 
not be hurt I insert my thumbs in the rmgs of the pelvimeter 
and place them upon the ischial tuberosities ITe widest 
measurement so obtamed is the correct one I find it to be 
10 centimeters, which is qmte normal, and then measure 
Schuman’s pubotuberous diameter, which is obtamed by plac- 
tng one tip of the large pelvimeter upon the left ischial tuber 
osity and the other upon the top of the pelvic bone This 
distance is 10 5 cm , which is also normal So far I have 
found that the pelvis is not male or funnel m type, smce the 
outlet IS not contracted nor Is its height greater than one would 
expect in a normal woman 

The leaf at the foot of the table is raised and the patient’s 
legs extended upon it. The legs are covered and the abdomen 
®^Tosed I place the tips of the pelvimeter upon the widest 
Pomt of separation of the iliac crest and find it to be 28 cm 
I then lay them upon the most promment portions anteriorly 
of the ihac crests and make this measurement 2S cm I ask 
Mrs R. to he on her left side and to bend the left knee, while 
she keeps her right leg straight, I identify the spine of the 
last lumbar vertebra and place one branch of the pelvimeter 
just below it while the other rests upon the antenor surface 
of the symphysis I so obtam the e,'rternal conjugate, which 
^ 20 cm 

All of JIrs R measurements of the upper pelvis are nor 
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mal In general it may be said that whatever are the actual 
measurements, the interspmous is usually 3 cm less than the 
mtercristal and the external conjugate 5 cm less than the 
interspmous When these proportions do not hold either there 
IS gross pelvic deformity or, as is more frequently the case, 
the examiner is in error The distance between the trochanters 
of the femora is not taken, because the measurement is of no 
value 

In spite of the information we have obtained regarding this 
patient’s pelvis we have no real knowledge concerning the size 
of the mtenor, which is what mterests us most, since the ex- 
ternal measurements bear no close relationship to those wi thin 
However, since Mrs R ’s long bones are normal for a woman 
of her height and weight, we may assume that her general 
skeletal development is also normal and that there is no reason 
to fear pelvic contraction Accurate information concermng 
the interior of the pelvis can be obtamed only by determm- 
mg the diagonal conjugate, which, m Mrs R ’s case, was im- 
possible without anesthesia, or by r-ray measurements a;-Ray 
measurements are not indicated as a routme and are only of 
value at the end of pregnancy if the presentmg part does not 
enter the pelvis 

I mform Mrs R that she is presumably pregnant She 
wishes to know if more defimte mformation can not be ob- 
tamed by performmg the “rabbit test,” about which one of 
her fnends has told her The reply is that the lapse of time 
will give an equally accurate answer and at no expense There 
seems to be a tendency at present to perform the Aschheim- 
Zondek test in cases where an immediate diagnosis is not es- 
sential This probably results from a desire to employ 
so-called “methods of preasion” and to avoid making a diagno- 
sis on the basis of slall and personal experience It should 
be remembered that the Aschheun-Zondek test and its modi- 
fications are not mvanably accurate and that false negatives 
have on some occasions been reported m early pregnancy 

Mrs R IS then instructed regardmg prenatal care She 
IS directed to come to the office every month until the last 
three months of her pregnancy, after which she will be ex- 
pected to report every two weeks An appomtment is made 
for her next visit and a card bearmg the date and hour is 
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given to her for a memorandum The nurse, who reports that 
the specimen voided m the office is normal, gives her a small 
clean bottle contammg a few drops of chloroform as a pre 
servabve and enclosed m a mailing case She is instructed to 
place m the bottle a mixed day and night specimen of unne, 
obtained by savmg what she voids on gomg to bed, and what 
she passes during the mght and on arising m the mormng 
She IS also warned to place m the maihng tube a shp of paper 
hearmg her name, smce the identification of unmarked spea 
Wens IS difiicult, if not impossible These specimens may be 
seat convemently by mdil When they arrive at the office the 
color, reaction, and specific gravity are noted The filtered 
iinne is tested for albunun by the mtric acid method If a 
suspiaous nng is obtamed the heat test is performed on a 
specimen If albumin is found the centrifuged sediment is 
confined nucroscopically The urihe is always tested for 
sugar, smce only m this way can the presence of latent diabetes 
he detected If a reducmg substance is found it may be glu 
Cose or lactose Yeast ferments glucose but not lactose A 
hlood sugar determination is indicated when a positive sugar 
test IS obtamed 

It IS well to follow a defimte rouUne m instructing new 
patients so that nothmg essential will be left out. The instruc 
tions apply to diet, care of the bowels, e,xercise, rest, clothing, 
bathmg, and end with a brief recapitulation of the untoward 
events which should lead the patient to consult the doctor 
iminediately 

^Irs R. informs me that she his a considerable amount 
of nausea and that she occasionally vomits m the morning 
She 15 told to eat two unsalted crackers and to drink a little 
water or a cup of black coffee before rising and to stay in bed 
half an hour thereafter Her breakfast is to be a small one, 
consisting of cereal, dry toast and coffee, or a boiled egg, drj 
toast and coffee with orange jmce. At 10 30 \ u she has a 
slice of bread and butter and a glass of milk or a cup of cocoa 

1 00 p ii she has her luncheon, which may consist of soup 
or broth, a green vegetable or salad, bread, toast or rolls At 
*1 30 p ii she has tea In addition there is toast, or bread and 
crackers with strained honey, jam or marmalade At 7 00 
^ M, she has a light dinner consisting of meat and vegetables 
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With soup or dessert Before retiring Mrs R has a glass of 
rndk or a cup of cocoa with bread or crackers All fats, such 
as cream, or an excess of butter, or olive oil in salad dressing, 
are avoided, also fat meats, as bacon, ham, pork, certain fishes 
(salmon, herring, mackerel, bluefish) No food should b*e 
fried On the other hand, carbohydrates may be given freely, 
mcludmg those containing sugar Lean meat has no harmful 
or beneficial effect 

The patient is told to go about her daily activities with as 
httle regard to her nausea as possible She is asked to report 
by telephone if she does not improve withm a week and is 
told that if she still feels ill a prescription will be sent her 
This will consist of sodium luminal, % grain, to be taken twice 
or thrice daily 

Mrs R says that she has always been constipated and 
that this condition is even more marked since she has skipped 
her periods The necessity of regular daily bowel movements 
IS impressed on her She is told that green vegetables, whole 
wheat bread, bran, cereals, 6 to 8 glasses of water daily and 
the habit of using the toilet at the same time every day will 
do much to set thmgs right If a laxative is needed it is ad- 
ministered preferably at mght m pdl or tablet form, as less 
likely to provoke nausea Mmeral oil, whde excellent, is more 
appropriate later m pregnancy, when the stomach is in a more 
receptive condition 

Many dentists beheve that the admimstration of calaum 
and vitamm D will prevent dental caries Two glasses of milk, 
about 500 cc , contain 0 5 Gm of calaum, which with the 
amount obtained m other foods should be enough for the needs 
of the fetus If the patient does not like milk or if the phys- 
iaan fears that its ingestion will produce too marked a gam 
m weight, calcium may be provided in the form of gluconate 
or a similar absorbable form Vitamin D may be given in any 
of the standard preparations 

The patient is told to forego all forms of athletic exer- 
cises, but to take a walk every day, lastmg from half an hour 
to one hour She is not to lift heavy objects or reach for things 
on high shelves or hooks which may require her standmg on 
tiptoes She may take warm baths, but is to avoid those 
which are very hot or cold She is to mark off on a calendar 
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the days when she would be menstruaUng if she were not preg- 
nant and IS to avoid mtercourse, undue exertion or soaal ac- 
Uvities at those tunes She is to take a rest every afternoon 
Md to be in bed by 10 o’clock except when she goes out in 
the evening for entertainment, which should not be more than 
twice a week 

Her clotbmg should be appropriate to the season Con 
stnction of the waist is avoided and clothes are to be hung 
irom the shoulders Round garters or rolhng the tops of the 
stockmgs may predispose to varicose veins Shoes should be 
comfortable with moderately low flat rubber heels If she 
habitually wears a gudle she may conunue to use it until it 
becomes too tight. Later a maternity support may be re- 
quued, but this depends solely upon the patient’s comfort and 
confers no particular benefit upon the mother or child Should 
't be necessary to order such a support the patient is sent to 
a corsetiere who will carry out the doctor’s wishes Many 
dealers m such garments, if not checked, will sell the patient 
M elaborate and expensive corset which is only of use to very 
•atge, stout women. 

Mrs R. IS told that she is to report by telephone imme 
diately and go directly to bed if she has any vaginal bleedmg 
or abdominal pain. She 13 also mforraed that she is to con- 
sult me freely if anythmg occurs which she does not under- 
stand or if she wishes any advice She is cautioned against 
the medical lore of her marned relatives and friends At this 
tune also she is warned of the other danger signals of later 
pregnancy which are indicative of toxemia such as headaches, 
blurrmg of vision, abdominal pain and swelling of the face 
or extremities 

Over half an hour has been spent at tlic first call Subsc- 
'luciit visits will require less time, as it will only be necessary 
to take the patients blood pressure, weigh her and ask her 
oertain routine questions In early pregnancy these concern 
bleeding, abdonunal pain, the frequency with which her bowels 
oiove, and the general state of her health '\t the beginning 
ot the second half of pregnancy one should ascertain the dite 
of QUickenmg and from tins information calculate expected 
oate of confinement to see if it agrees witli that obtamed bj 
counting from tlie first daj of the last period In the event 

vou ig — J05 
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of a marked discrepancy between the two dates, more rehance 
should be placed upon calculation from the last menstruation, 
smce the first detection of fetal motions is entirely subjective 
and mtroduces an element of mdividual variation 

If all IS gomg well it is not only unnecessary but an an- 
noyance to examme the patient every time she comes to the 
office Any symptoms, however, should be carefully investi- 
gated About two months before term the abdomen should be 
palpated to detect a possible breech presentation, smce an 
external version may be more easily accomplished at this 
time than later in pregnancy Three or four weeks before 
the expected date of confinement the patient is exanuned 
vaginaUy under strict aseptic precautions The presenting 
part IS identified and its station in the pelvis determined, 
whether it is low, mid, high or floating One notes whether 
the portio vaginahs is shortened or effaced, the consistency of 
the cervix and how many fingertips the external os and the 
internal os admit The diagnosis of position is made almost 
entirely by abdominal palpation The fetal heart tones are 
ausculted About this time the patient may ask if the baby 
IS gomg to be a boy or a girl The truthful physician will teU 
her that he does not know If he ventures mto the realm 
of prophecy he will be wrong half the time A large uterus 
with confusing fetal landmarks, even though only one fetal 
heart is heard, warrants an x-ray exammation to settle the 
question of twins It may startle the patient and her husband 
as well as embarrass the doctor at the time of delivery if 
nature’s generosity is not known beforehand 

Nothmg more is heard from Mrs R imtil two weeks later, 
when she telephones to say that she has noticed the escape of 
a small amount of bright blood from the vagina, in all, less 
than a teaspoonful There is no pain and she is now in bed 
I tell her not to get up and that I shall see her as soon as 
possible I also mform her that I shall want her to remam 
m bed for some bme and that I shall send a nurse to her 
house to care for her Smce the ongmal pelvic exammation 
revealed no masses or abnormal tenderness it is unhkely that 
the bleedmg indicates an ectopic pregnancy, rather are the 
chances m favor of a threatened abortion 

I find the patient m bed and perfectly comfortable There 
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13 a little fresh staining on the vulvar pad I do not make a 
vagmal examination for fear of loosening further the ovum 
from its attachment. I cautiously palpate the lower abdomen 
I feel the fundus of the uterus just at the symphysis pubis, 
which Is commensurate with the estimated duration of preg- 
nancy There is no tenderness anywhere She says she stdl 
feels shghtly nauseated but that things have improved greatly 
I mstruct the nurse to keep Mrs R m bed She is to use the 
bed pan instead of the toilet She may have two pillows but 
13 not to sit up No attempt is made to move her bowels tor 
twenty four hours, when she is to have an oil enema, to be 
followed later by mineral oil by mouth Most authors of text 
books advise the use of morphine in threatened miscarriage to 
dmunish uterme imtabihty, but this therapy seems to be based 
on a misconception of the mechanism of miscamage The 
fii^t step m abortion is bleeding into the spongy layer of the 
deadua basahs It is not until the hemorrhage becomes of 
suffiaent extent to distend the uterus or separate the ovum 
that the uterus reacts and attempts to expd the product of 
ooncephon It is therefore difficult to see what benefimal ef 
feet morphme can have m preventmg the completion of an 
obortion, although its use is justified to reheve pain when an 
^rtion IS actually m process The appheatJon of an ice bag 
to the suprapubic region can do nothing unless it is to stirau- 
fate uterine contractions, which is what we wish most to avoid 
hirs R. remains in bed for one week after all bleedmg has 
stopped The first day up she is allowed to sit in a chair, 
the next day, although restricted to the same floor, she may 
Walk about and the third day she may go downstairs to din 
wer Her activities are gradually expanded and the nurse is 
omitted On wholly empirical grounds the patient is given a 
half a gram of thyroid extract doily and is encouraged to eat 
articles containing vitamin E, such as lettuce, com, and wheat 
germ, if [jig attendant wishes he may attempt to increase the 
amount of progestin (corpus luteum horaione) by administer 
mg a smtable glandular product, if he realizes that there is at 
present no convmang climeal experience to justify him in his 
oourse of treatment. Intercourse, exertion, travel and auto- 
mobiling are forbidden for at least a month 

hor the present hlrs R.’s pregnancy progresses normally 
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At her visit of April 9 I find that she first felt the baby move 
on March 24 Since she is a pnmipara I add twenty weeks 
to this date and find the expected date of confinement to be 
August 11, which agrees well with the date of August 12 ob- 
tained by calculation from the first day of the last penod 
She feels very well mdeeed and is evmcmg mterest m food 

On May 7 I find that Mrs R has gamed 5 pounds smce 
her last visit Her urinalysis and blood pressure readings are 
normal The question of diet is discussed m some detail She 
has been to visit her mother, who has urged her to eat large 
quantities of food so that she may have a mce, large, healthy 
baby Patient explanation at least partially convmces Mrs 
R that the amount of food she eats will have very httle effect 
on the size of the baby, but will have a very considerable 
effect on her She is told that an accumulation of fat will 
make it more difiBcult for her to give birth to the baby and 
that it may make the difference between a normal and an 
operative dehvery The final argument that a great increase 
m weight may spoil her figure appears to produce some im- 
pression She IS told to wagh herself twice a week on the same 
scales and not to gam more than half a pound a week A 
prmted diet hst is given her, showing the calonc value of 
various foods and she is mstructed to restrict her dady mtake 
to 2000 calories She is especially cautioned against an excess 
of fats, sweets and starches 

At Mrs R ’s next visit on May 21, I find that she has 
attended faithfully to her diet and has only gained 1% pounds 
in two weeks She complains of constipation and heartburn 
She IS told to eat plenty of fruit, green vegetables and whole 
wheat bread A suitable preparation of bran is advised for 
breakfast She is instructed to cultivate regular hygienic 
habits and to drink an adequate amount of water, 6 to 8 glasses 
daily A tablespoonful of mineral oil is prescribed half an 
hour before each meal and at bedtime, with instruction if the 
oil should escape by rectum to reduce each dose, but not the 
total number of doses For the heartburn calcium carbonate 
IS prescribed m 5 gram tablets to be carried with her and 
taken ad hbttwn She is also cautioned to avoid spiced, 
fried or highly seasoned foods and is warned that no per- 
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nianent improvement may be expected imtil after the birth of 
the baby 

On July 16 Mrs R. has her antepartum esammation The 
portio vaginabs is shortened but not completely obhterated, 
the external os admits a fingertip, but the internal os is closed 
The lowest part of the vertex is just above the imaginary hne 
joining the ischial spme Abdommal palpation also shows 
the head to be engaged, the fetal small parts are felt m the 
nght flank and the fetal heart is best heard on the left The 
position IS left ocaput anterior The uterme fundus is almost 
at the costal margm 

On July 30 I find that Mrs R. has gained 6 pounds m the 
Ifist two weeks Her ankles are shghtly puffy and her face 
13 begmmng to have the full appearance characteristic of 
edema The blood pressure is 120/84 and the unnalysis is 
riegative However, the sudden increase in weight is suggestive 
of an approaching toxemia She is told to take a tablespoonful 
of Epsom salts in. water after returning home and to take the 
^^e dose morrung and evening of the next day Meat, fish, 
®gg3 and salt are eliminated from her diet and her fluids are 
I’estncted to 4 glasses of water daily She is told to return 
^ two days and to telephone at once if she has any head- 
aches, blurring of vision, double vision, specks before the eyes, 
abdominal pain or increase m the swelling of her face, hands 
or feet 

She returns in two days and looks shghtly improved There 
^ less facial and dependent edema and she has lost 3 pounds 
The blood pressure has risen to 150/96 Thcunne is more 
concentrated, but it still contains no albumin However, the 
hypertension is sufficient to alarm me and I tell Mrs R. that 
^ ''ant her to enter the hospital that day so that "C may treat 
her more thoroughly and observe her constantly She wants 
lo know if It mU not be satisfactory to carry out the same 
policy at home She is informed that this cannot be done and 
Ibat her interests and those of the baby demand the best 
possible care She says that she must confer with her husband 
'viU let me know her plans later in the day 

After she has left the office I call her husband on the 
i^ephone and discuss the situation I describe to him briefly 
die nature of eclampsia and Icll him that it is pracUcaUy a 
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preventable disease but that I must have his and Mrs R ’s 
cooperation if I am to take the responsibihty He informs me 
that I may count on them both and she enters the hospital 
that evemng 

When the patient is admitted she is put to bed and is not 
allowed up until it is so ordered A catheter specimen of 
urme is obtamed for exammation and a blood sample for the 
determmation of the nonprotem mtrogen, urea mtrogen and 
the unc acid The first day she is given no thin g by mouth but 
600 cc of water The nest day a milk diet is begun to the 
estent of 800 calones, which is gradually mcreased up to 1600 
calories The flmd output, mcludmg hqmd feces, is meas- 
ured In no event is the flmd mtake allowed to esceed the 
output Immediately on entrance 1 ounce of a SO per cent 
or saturated solution of magnesium sulphate is given by mouth 
and IS repeated every hour unless the patient is asleep This 
IS contmued until there are from 12 to 13 watery stools a day 
after which the frequency of the dosage is reduced Few 
women whose bowels are moving freely develop eclampsia 

The hmitation of flmds and the vigorous catharsis pro- 
duces a marked reduction m the edema so that Mrs R loses 
8 pounds more Her face is less puffy and the pittmg edema 
over her ankles has largely disappeared The blood exam- 
mation shows N P N 30 00, B U N 14 00, U A 4 00, 
which is not remarkable The blood pressure falls the day 
after admission to 130/90 and remains m that general vicinity 
There are no headaches, visual disturbances or epigastric pam 
The urme, which becomes qmte concentrated, shows a trace 
of albumm and the sediment reveals hyahne and granular casts 
with occasional red blood corpuscles The amount of albumm 
varies from day to day, but is never less than a shght trace 

It IS evident that Mrs R ’s condition has improved smce 
entermg the hospital but that she has not completely recov- 
ered, nor IS she suffiaendy improved to permit her return 
home There seems to be no immediate danger of convulsions, 
but smce preeclampsia is followed m a considerable number 
of cases by permanent vascular hypertension we must con- 
sider the advisabihty of termmatmg pregnancy The child 
IS practically mature, bemg withm the last two weeks of 
pregnancy and there is no cephalopelvic disproportion Exam- 
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inaUon shows the portio vaginalis to be effaced and the os 
one fingertip dilated Accordingly, Mrs R is given 2 ounces 
of castor oil early in the morning and an enema two hours 
later Her membranes are then ruptured artifiaally under 
strict aseptic precautions Withm an hour utenne contrac- 
bons have begun and the delivery of a normal mfant weigh 
log 6’A pounds occurs in the evemng 

Mrs R ’s subsequent course is uneventful Her blood 
pressure falls after dehvery to 120/74 A catheter speamen of 
orine a week postpartum contains only the shghtest possible 
bace of albumin and the sediment is negative A similar 
specimen on discharge from the hospital contains no albumin 
^Vhen she was seen six weeks and six months after dehvery 
her condition was normal m every way 
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IDIOPATHIC ULCERATIVE COLITIS IN CHILDREN 

Deflnitioii. — ^Idiopatluc ulcerative colitis is a disease not 
only difficult to treat but difficult even to define adequately 
Ite patients whom we would include under this title are those 
who suffer from a chrome bloody mucous diarrhea, and who 
Aow ulcerative lesions m the colon for which no etiologic 
factor can be found The disease may be mild or severe It 
oncurs most commonly in early adult bfe but is not m- 
Iiequently found m the first twelve years of life, and it is 
with this age group that this paper is concerned 

Etiology — In our opimon the etiology of the disease is 
I unsettl^ Numerous theones have been advanced to ex- 
It The disease is generally beheved to be of mfectious 
origin. Numerous bactena have at one time or another been 
wnsidered to cause the disease Bargen has presented a good 
review of the literature, and the possible bacterial etiology of 
Womc ulcerative cohtis, and desenbed a diplococcus known 
by his 


name as the causative organism We do not feel that 


, uuv awl 

e evidence is suffiaent to accept the Bargen diplococcus as 
® cause of the disease 

, "^wenty three of the patents of our senes have had a 
bactenologic study Cultures were taken from stools 
^ also m many instances directly from ulcerations at the 
6 of proctoscopic examination The study of these cultures 
, , shoiTO the consistent presence of any one organism to 
* pathogenic significance could be attached 
a b ®orgen diplococcus was isolated in 8 instances and 
lu bictose fermenting organism, similar in its other cul- 
characteristics to the paratyphoid group, was isolated 
»67S 
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from 2 patients In 1 patient cultures taken directly from 
the ulcers showed a hemolytic streptococcus and a Bargen 
diplococcus 

Pathology — The ulcerative process of the colon in this 
disease is of charactenstic appearance though subject to varia- 
tion m amount and extent of distribution It commonly in- 
volves the rectosigmoid segment and descending colon but 
may be extended to the whole colon and an occasional case 
has been reported m which the lower portion of the ileum was 
also involved The ulcerations are typically small and placed 
close together leavmg very httle mucous membrane unaffected, 
and givmg m the gross a red granular appearance rather than 
widely separated individual ulcers As the disease progresses 
the ulcerations extend to the deeper layers of the colon, re- 
placing the muscle layers with scar tissue or eventually, at 
times, penetratmg all layers and resultmg in perforation and 
locahzed abscesses or pentonitis The remote systemic find- 
ings consist in general emaaation, loss of weight, and in cases 
of long standmg, a secondary anemia which may be of con- 
siderable severity One or two of our patients have pre- 
sented bizarre skin lesions and jomt changes 

Symptoms — ^The onset of the disease m children is usu- 
ally insidious, although occasional cases may have an abrupt 
onset Usually the first S 3 miptom noted is a gradually m- 
creasing frequency of bowel movements These are often 
accompanied by cramps and abdominal discomfort As time 
goes on the bowel movements become more frequent and 
mucus, often m considerable amounts, appears m the stools 
Later, when numerous ulcers have appeared, the stools contain 
considerable pus and blood in addition to mucus The num- 
ber of watery bowel movements containing these abnormal ele- 
ments usually varies from five to fifteen daily, although 
in some patients they may be much more numerous Many 
such patients run a low grade fever although some may have 
normal temperatures Because of the almost continuous loss 
of blood m the stools, the s 3 miptoms and blood changes of a 
moderately severe anemia are found 

The symptoms may continue unabated or with penodic re- 
missions, for months or even years, during which time marked 
structural changes are occurring m the colon Such paUents 
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S^re miserable existence The more 

'’Me n^TeTL cases, 

movements ^ ^ embarrassing frequency of bowel 

Mc^« continues the nutritional state of the paDent 

"'"•'ed retar^®^^ P°°‘’ ^ 

■5 usually m growth and development occurs There 

'vater anH li . compensaDon for the disturbances m 

of the chronlS^'Jf 'S.e“?“- 

tion general physical examina- 

"ot find anv Lfi idiopathic ulcerative colitis one does 

tfon due to characterisDc except the general emacia- 

^ocondary aner^iJ'^o"® *<= 

tottdemess is pHnf^a Occasionally on abdominal examinaUon 
Pioctosconlr . pressure along the course of the colon 

tton IS nZl ^ttmtion m contrast to the general examina- 
Mced one ‘f’® proctoscope is intro 

mucopurule,^ considerable amount of grayish, 

^imy^the m this is washed or gently wiped 

“miute ulc^r^tJ’'^ raembrMe appears red and granular with 
mucous memK ^ffusely scattered over its surface. The 
Mps the mn ®o®*'y ''cty shght trauma. Per- 
omination?,^i sWkmg charactcrisUc of the proctoscopic e.x- 
mucom „ ‘f ® fttct that one sees almost no normal appeanne 
coUUs ®'"f’'mne in contrast to other types of ulc^tive 

'hows a Tf e-xammation of a barium enema 

tural chnni, “cteristic change from the normal as soon as struc 
ho haustfu “'® c°'°" hmt'y the disease 

'®‘or in the become shallow and infrequent, and 

'f'scribea are entirely absent, giving nhat 13 usually 

h the stom/ ^ f appearance The bactcriologic findings 
hognosis considered as a part of the differential 

sw!5^e‘!?^ ~^'’® ‘fmenosis of idiopathic ulcerative colitis 
mucouTri.e ““y P^hent with a history of chronic blooily 
oiarrhea who presents a characteristic picture on proc 
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Tuberculous ententis usually involves the upper end of lie 
large bowel or terminal ileum, and may be demonstrated by 
I ray examinaUon Direct smears of fecal mateniU, concen 
trated by antiformm, should be KCimmed, and with negative 
results, such material should be mjected mto one or more 
Suinea pigs , , , 

A true chrome bacillary dysentery is extremdy rare m ctal 
dren, at least m our experience It is ruled out by the repeat^ 
cultunng of fresh fecal material It should he emphasized 
that a number of stool cultures are necessary A smgle n^a 
bve culture is of no value whatever AgglutiMbon reac 
with the patient’s serum and a large number ff stock an^^ 
are of value A large group of antigens should 
there are so many serologically different strains of dys^tery 

badlh. In our oLagglutlnaUon studies « 

to the dysentery antigens, a number of 
organisms belongmg to the paratyphoid group . 

The symptoms presented by patients fused mth 

veruculum may, m an occasional instance, b former 

those m early cases of chrome ulcerative co , 

disease blee^ng mto the bowel is not 
sionaUy diarrhea may be P^os^t In 

«^d“i^c: "tt^aU at proctoscopic exanuna- 

When a patient Is a^tt^ to to ^^’^Pc'^tudy 

gesung chronic ulcerative P^“ept at complete rest 

carted out IS as foUo^ tot ^^.^001 routme ex 

m bed and Is ^ven a 'ow ^ und urinalysis are 

amuiations such as complete pbysicju, cultures arc 

done If the patent is fo'ndo, one reaction and 

taken Blood is also taken for a , 3 Ussentery 

for scrum for aggluUnation with hIss-RusscH, B 

Shiga, B dysentery Flexner, B ^ naratvphosus B, B 

dysentery Sonne, B paratyphosus A. B paratypnosus , 

entenditis, and B abortus ^amens (4 or more) are 

Several freshly passed stwl pe hi«;tolvtjca for 
examined for the p^nce of entameba to tolybca 
the cysts of this parasite as well as bemg cultured t>- 

genic organisms. 
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toscopic and a;-ray examinations and after other conditions 
have been elimmated by smtable bactenologic studies 

There are several conditions which have to be considered 
m the differential diagnosis In children the most important 
conditions to be considered are amebic dysentery, tuberculous 
enteritis, chrome bacillary dysentery, and rarely Meckel’s di- 
verticulum The acute diarrheas such as those caused by the 
dysentery bacdlus and certam members of the parat5^hoid 
group of organisms are seldom confused with chronic ulcer- 
ative cohtis because of their acute onset and relatively short 
duration Diarrhea assoaated with certain deficiency diseases 
such as pellagra, beriberi, or sprue should be considered through 
takmg a detailed dietary history and seeking other chmeal 
evidences of these disturbances Mahgnant disease, diverticu- 
litis, and pol3^osis are rarely seen m children and therefore 
do not as frequently offer a problem m differential diagnosis as 
m adults Smee the etiology and pathogenesis of chrome ul- 
cerative cohtis IS not clearly understood, it is very important 
to exclude the above conditions before arriving at its diag- 
nosis In part, the diagnosis is arnved at by a process of 
elinunation 


Amebic dysentery can be ruled out only by the careful ex- 
amination of a considerable number of stool specimens by 
someone familiar with the appearance of both the cysts and 
vegetative forms of entameba histolytica It should be empha- 
sized that to be of value, stool exammations for ameba should 


be done as qmckly as possible after the stool is passed Fur- 
thermore, at the tune of proctoscopic examination of a patient 
suspected of ulcerative cohtis, material should be taken di- 
rectly from the ulcers and exanuned immediately for amebae 
In occasional cases with a suggestive history, such as residence 
in the tropics, but with repeatedly negative stool exammations 
for amebae, it may be worth while to treat the patient with 
some emetme preparation as a therapeutic trial 

The tuberculm test is of great value m the differential 
diagnosis of tuberculous enteritis m children If this test is 
negaUve to the larger doses of tuberculin (; e an mtracu- 
taneous injection of 1 mg) it is reasonably certam that the 
enteritis is not of tuberculous ongm However, if the reac- 
“on f positive, a detiuled and cateW study is necessary 
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Tuberculous ententis usually involves the upper end of the 
large bowel or temunal ileum, and may be demonstrated by 
I ray examination Direct smears of fecal material, concen- 
trated by antifonmn, should be exammed, and with negative 
results, such matenal should be mjected mto one or more 
gumea pigs 

A true chrome bacillary dysentery is extremely rare m chd 
arm, at least m our experience It is ruled out by the repeated 
^^rmg of fresh fecal matenal It should be emplLized 
^ a number of stool cultures are necessary A smde nesa- 

Agglutination reactilL 
are A f ^ antigens 

there ^ “sed because 

are so oiany serologically different strains of dysentery 

^ In om own agglutinaUon studies we use, m VdditiM 
to the dysen ety antigens, a number of differei^t st^ of 
org« belongmg to the paratyphoid group ^ 
vetticu*i^r^!v'^ presented by patients with a Meckel’s di- 

Ulcers are not visualized at proctoscopic examiim 

' rf • 

amed out 13 as foUows Ap nnt ,P^ ^ diagnostic study 
-bed and is giveS™, rtdm^^^P' 

—nations such as '“et. The usual routine ex- 

rBX'SS, s 

e^mined for'^lF P“^ specunens (4 or moret 
cysts JrtbJSe"- i^^eba tusWucTS Z 
benic organisms. ^ ^ being cultured for patho- 
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Intracutaneous tuberculin tests are done starting with 0 01 
mg of ^bercuhn If the reactions are negaUve to the smaller 
doses, the dosage is mcreased to 1 mg of tuberculm If the 
tuberculin reaction is positive a thorough search is made by 
roentgen ray for any parenteral focus of mfection Stool 
speamens are carefully examined for tubercle bacilh by the 
methods described above 

The colon is examined by roentgen ray followmg a barium 
enema in order to appraise the amount, location, and charac- 
teristics of any structural change that may be present 

The child is finally subjected to proctoscopic examination 
(under anesthesia) m order to visuahze any ulcers that may 
be present At this time material is swabbed directly from the 
ulcers for smear examination, ameba search, and cultures 

The diagnosis of idiopathic chronic ulcerative colitis is ar- 
rived at only after all the data from such a study has been 
collected 

Treatment — After a diagnosis of idiopathic ulcerative 
cohtis has been reached the question of what form of treat- 
ment should be employed naturally arises On this subject 
there is little imiformity of opmion at the present time either 
as regards the general prmciples or the details This situation 
has arisen for two reasons, one that there is a wide vanation 
in the severity of the disease and, two, that in the more severe 
types of the disease no form of treatment is umformly suc- 
cessful or curative Broadly speakmg, medical treatment is 
employed for a Imuted penod of tune for those patients m 
whom the diagnosis is doubtful or m whom the disease is rmld 
and has been present for a short tune only The medical 
treatment consists of rest and general good hygiene The pa- 
tient IS placed on a low residue diet contaming an adequate 
amount of the essential vitamms If the secondary anemia 
IS marked it is combated by a soluble form of iron and trans- 
fusions The use of opiates to control diarrhea is of doubtful 
wisdom on account of the chromcity of the condition Such 
drugs as bismuth submtrate or subcarbonate have been found 
to be of httle value in our expenence Colonic irngations are 
not of value, are painful, and must be dangerous on account of 
the possibihty of causmg perforation if the disease is of long 
duration Autogenous vaccines made either from cultures of 
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the Bargen diplococcus or other organisms isolated from the 
feces of these patients have been of no therapeutic value in 
our experience The use of a serum would seem somewhat 
illogical until such tune as the causative organism has been 
proved beyond peradventure. 

The question of the indications for surgical treatment and 
what form of operation should be done is again one that lacks 
umfomuty of opmion It is our behef that the unpleasant- 
ness of the operation has m most instances caused an un- 
warranted delay m its adoption This delay has removed any 
possibihty of curing the disease. We believe that the almost 
universal prolonged persistence of medical treatment of one 
lotm or another accounts for part of the usual pessimistic 
surgical point of view There are two logical reasons for re- 
sorting to surgical treatment The first is to save the hfe of a 
patient who is gomg downhill rapidly dunng the course of the 
disease The second is to limit the progress of the disease and 
improve the patient’s general condition, removmg him from a 
state of chrome mvalidism The operation which we advo- 
cate for fulfilhng these reasons is transverse ileostomy with 
eomplele external diversion of the fecal stream- We have bad 
DO expenence with appendicostomy, cecostomy, or colostomy, 
hut feel that there is not sufficient evidence of their merit 
ID the literature to warrant their employment It cannot be 
“^ed that Ileostomy is a pleasant operation or that it can 
DC petiormed without risk It can be claimed, however, that 
' Vj ^ hfe-saving procedure and that the mconvemence 

^ drawbacks of an ileostomy are less than those of the 
disease. 

There have been 26 patients treated at the Chddren’s 
csp ital on whom a diagnosis of chrome ulcerative colitis has 
^ made Of these 26 patients 10 have received medical 
^^Dlment only Three of these 10 m whom the symptoms 
We rather mild and of short duration, have apparently re 

ettd and stayed well for variable penods of time Whether 
^^will later remissions is a matter of surmise The 
b\ disease and have not been improved 

lucri* iorms of treatment used, includmg autogenous 
ml The remnining 16 patients have all had medi 

wealmcnt without improvement for penods of several 
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months to several years before resortmg to surgical treatment 
ihere are two exceptions to this statement m the cases of two 
infants who will be referred to presently 

Though the results of the surgical treatment in this senes 
are far from gratifymg, still there are features m the senes 
which are hopeful and which lead to the behef that the results 
may be improved 

All of tiiese 16 patients have had an ileostomy performed 
Four who had had the disease from five to two years before 
operation, had the ileostomy closed, m one instance eight 
years later and in the other three about two years after 
ileostomy These 4 patients have been followed afterwards 
for four years and eleven months, three years and nme months, 
two years, and one year and two months respectively They 
were all having nortdal stools, were m good general condition 
and so far as we could gather, were, for the time being, well 
Whether they will eventually have remissions is, of course, 
impossible to say Perhaps of more significance than these 
4 cases is the history and unfortunate end-result in a boy who 
had an ileostomy performed when he was nme years and ten 
months old T^ boy had a history of bloody mucous diar- 
rhea for over seven years, not as severe as m some of the other 
patients, but mcreasmg m severity durmg the six months pnor 
to the ileostomy He had 6 to 8 stools daily with blood and 
mucus, and he was losmg weight The proctoscopic examma- 
tion revealed the characteristic ulcerations, and barium enemas 


given at six-month intervals showed mcreasmg structural 
change of the colon Subsequent to the ileostomy he unproved 
rapidly, gained 17 pounds m weight in the first six months, 
went to school, mdulged in active exercise, and m short, hved 
a very normal life At the end of two years, closure of the 
ileostomy was bemg considered when he developed a volvulus 
of the jejunum with acute mtestmal obstruction from which 
he died The notes of the postmortem exammation of the 
colon are of mterest Gross exammation, “The mucosa of 
the colon appears to be practically normal except for a very 
■fine roughemng of its surface It is not mjected and ^ere 
are no areas of ulceration Hanging from the serosa of the 
colon are a number of smaU appendices epiploicae ” Micro- 
scopic exammation of the colon “There is a smgle layer of 
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columnar epithelium over practically the entire surface of the 
colon The mucosal surface is remarkably smooth The 
gjands are rather small, hut theit epithelium Is remarkably 
well preserved The tumca propna fs mfiltrated wth a mod- 
erate number of large and small mononuclear cells and a fev? 
polymorphonuclear leukycytes There is sbght congestion 
here also The sohtary follicles are markedly depleted of 
lymphocytes and infiltrated moderately by large mononuclear 
cells There are fairly numerous small areas of necrosis just 
under the mtact epithelial surface One healed ulcer now 
covered by epithehum is noted ” The pathologist, Dr Farber, 
comments, “The findi ng s here are of great importance In ref- 
erence to the effiaency of the rest treatment of the colon by 
surgical means Certamly there was no evidence of an active 
ulcerative cohtis at the time of autopsy 

Besides the 4 patients who had the ileostomy closed and 
were at the last report apparently well, there are 5 patients 
w ^ series who have the ileostomy still open. One boy who 
had had the disease smce he was ten years old, had an ile- 
Ktomy at fourteen years of age. He was very emaciated 
confined to bed, and m very poor general condiUon’ 
the ileostomy his condition improved markedly He 
^ned weight, was able to be up and lead a fairly normal bfe. 
ree years later proctoscopic eianunation revealed an active 
the colon This patient may be a candidate for 
candidate for closure of the ileostomv 

SSeClt'w 

for a fe™ performed, bad a rather stormy course 

months foUowmg operation, but at last note, eighteen 

^ mter, was m escellent condition. This natient m,.,. 
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one smdl polyp, and an anal sphincter of doubtful competence 
We beheve this girl should have a colectomy Two other 
patients in this series acquired the disease m the first year of 
hfe Prior to the appearance of the disease in these two m- 
fants we were not aware that it ever occurred at such an early 
age In both instances a very careful study was made to 
see if there were not some other etiologic factor and in neither 
case was any found Both infants had very careful medical 
care and ileostomy was resorted to only when a fatal outcome 
seemed immment In both instances great difficulty was ex- 
perienced in maintaimng adequate body fluids, both before and 
after ileostomy The contmuous mtroduction of saline solu- 
tion intravenously proved to be very helpful and was contmued 
for more than a week m both patients The older of the two, 
who was seven months when the ileostomy was performed, 
was in good condibon at the age of two years except for a 
shght rectal stncture which dilated readily We believe this 
ileostomy can be closed soon The younger of the two infants 
has had the ileostomy for seven months and is in good health 
at the present time It is still too early to hazard a guess about 
the closure of the artificial openmg 

There have been 7 deaths in this senes of 26 cases, some 
directly attnbutable to the disease or its treatment and some 
of doubtful connection One case has already been mentioned, 
the boy who did well for two years and then acqmred a 
volvulus of the jejunum and died of mtestinal obstruction 
Another boy of thirteen who had the ileostomy performed m 
the seventh year of the disease, did exceptionally well for six 
months afterward He had gamed 40 pounds in weight when 
he developed carcmoma of the transverse colon, from which 
he died A girl of mne years died of multiple perforations of 
the colon and peritonitis a week after she had the ileostomy 
performed A boy mne years old who had had the disease 
over three years, died of perforation one month after ileostomy 
had been done, and another who had been followed medically 
at the Children’s Hospital, died a few days after an ileostomy 
had been performed in another hospital One patient who had 
done well for two years after the ileostomy, had a streptococcus 
infection of the wound following the operation for closure, 
and died it was believed, of a streptococcus peritonitis Hie 
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seventh patient died following an ileostomy and was found 
to have an ileitis as well as chronic ulcerative colitis at the 
postmortem eiamination 

Impressions — It is doubtful whether conclusions are 
justified from so small a senes of cases, but we have several 
definite impressions 

1 The cause of the disease is still unknown 

2 Diagnosis of idiopathic or chronic ulcerative colitis with- 
out careful bactenologic, x ray, and proctoscopic examinations 
n not warranted 

3 The disease has varying degrees of seventy 

4 We regard the idea expressed by McKittnck and Mil 
1ft that ileostomy should be considered a permanent condition, 
M shghtly too pessimistic to apply to our age group 

5 Heostoray is at tunes a life-saving procedure and is 
followed by rapid and lasting improvement m symptoms 

fi We beheve ileostomy should be performed before too 
structural change has taken place, if we are to avoid 
the artificial openmg bemg permanent, 
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the cuhical significance of problems of ab- 
sorption IN THE HUMAN GASTRO-INTESTINAL 
TRACT 

It is becoming increasingly evident that diseases due to 
Wtntional deficiency may occur even when the diet seems to 
be adequate. Materials valuable to the body may be lost, for 
‘Mmple, by hemorrhage from any part of the body, or by 
loss throu^ the kidneys owing to disease of these organs 
jbmng growth, pregnancy, and in other conditions such as 
lever or hyperthyroidism, m which increased demands are 
upon the body stores for necessary materials, dietary 
o^oency disease may result If the increased demands are not 
^ by an adequate supply of substance derived from the food 
hi 'ueb conditions as sepsis, cancer and dysfunction of certain 
necessary material, though present in the body, may 
hW be properly utilized. The diet, moreover, may be quite 
^^uate for a normal person, but because of an insuffiaent 
etory mechanism m the gastro-mtestinal tract, substances 
y not be made available for the body Castle has demon- 
how such a mechanism may be productive of Addi- 
pernicious anemia. In this disease there is a deficiency 
ol substance m the gastnc jmee, the presence 

wft hoiwid individuals, produces by the interaction ' 
wtain materials of the food a specific substance neces- 
“^01 normal blood formation Lastly, the diet may be ade- 
but because of various gastro-intestmal abnormahties 
’Dlhoui diarrhea, food substances may not be absorbed 
“WeJote not reach the body itself Alinot, Strauss and 
i63s 
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Cobb have summarized the trend of knowledge regarding 
these factors m defiaency disease as follows “One must also 
recogmze that dietary deficiencies can develop because of dis- 
orders of the gastro-mtestinal tract Necessary matenal may 
not be properly elaborated because of a lack of gastro- 
mtestinal secretions, as occurs m permcious anemia, or nu- 
tritious elements may be absorbed unsatisfactorily, leading to 
a state of deficiency exactly as if an msufficient amount of 
proper food had been mgested ” 

The study of the normal mechanism of intestinal absorp- 
tion has been pursued intensively by physiologists for many 
years Physicians, moreover, have been aware for a long 
time of the importance of absorption m vanous aspects of 
medicine, for example, m the principle of the admimstration 
of cathartics, or m the choice of givmg medicinal substances 
parenterally rather than orally The presence of good teeth 
for mastication, and adequate preparation of the food by 
cookmg have been long recogmzed as important factors for 
the assimilation of food It is only recently, however, that the 
influence of absorption upon the causation of disease has at- 
tracted mterest It is timely, therefore, to summarize our 
conceptions of the pathologic physiology of absorption, to in- 
dicate the position it takes m chnical mediane, and to outhne 
methods of chnical study and of treatment 

The Mechanism of Intestinal Absorption —“Absorp- 
tion” refers to the transfer of substances across the membrane 
of the mtestme, so that they are made available to the body 
as a whole Ingested substances are, for all practical pur- 
poses, stiU outside the body until they have passed the mtes- 
tmal barrier The preparation of food substances for absorp- 
tion by the action of the various secretions of the digestive 
organs is, of course, mtimately hnked with the process of ab- 
sorption itself It IS therefore obvious that impairment of the 
gastro-mtestmal secretory mechanism and the absorptive 
mechamsm may be difficult to separate chmcally, and it is 
reasonable not to attempt to differentiate them too dogmati- 

In order to approach the problem of intestinal absorption 
m its relation to disease it is necessary to consider e norma 
mechanism of absorption There seem to be innumera e ac 
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concentrauon, bpmd n^panymg substances and ot 

such factors as tbe nature oiaccom^y^^^ The 

the external secieUons oi the ^ the surface 

character oj the the mechanisms 

a (to which the movement, the intra intestinal 

01 segmentauon and penneabihty of ^ 

pressure, the the capillaries, the so-called 

mteslmal wall, the blood flo The subject has 

‘'vital” sel^ve *ity of * ^ and Magee,* and one 

been reviewed in detail by Go although 

d™ “"uS — ■ “ “- 


o{ 


oi absorpuony the appar- 
{iain only a part of the ^ eventually be 

^tly selecuve ablhty of “f “jLes. The fac- 


ently selecUve ability 01 ^ Thefac- 

eiptainedasphysK^eim^ta 1 ^^^ ^ 

tors governing how complex may be the 

modify absorpUon when the m- 

‘“^SrnSs^'rttrbed more easily than oftera 
froS^testine Iron and the “ S^re 

anemia and pellagra are 

not absorbed mth ease, as is suggested by the great disaep- 
iTtSn eBecUve dosage when th^e sutetan^ a^ 
b) the parenteral route as opposed to *0 “me It se^ 
possible that vitamms ate likewise airbed with relaUve 
fioilly and that this may explain the development of synikomes 
assoaated with defidenaes of these substanc^ when the m- 
ifcUnal mechanism is dislutbed although the diet is ^mplete 
Chmcal Evidence of Malabsorption as a Oanse of 
Disease — ^Whereas there is abundant clinical evidence of dis* 
tase which seems to be directly or indirectly the result of mal- 
ahiorplion, the concept is only with great difficulty amenable 
tjj soenufic proof One must first of all be assured that the 
dietary intake has been adequate. This evidence is frequently 
lacking, Qt IS very difficult to obtain Since disorders of the 
giisuo-inlesunal tract are accompanied almost invariably by 
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poor appetite, the actual role of impaired mtestmal funcUon 
IS often very doubtful However, examples are so numerous 
in which impaired mtestmal absorption is either qmte clearly 
or with great probabihty a factor m the development of nu- 
tntional deficiency, one is forced to regard it of importance 
Diarrhea is perhaps the simplest example When diarrhea 
and excessive mtestmal motihty are present, not only are food 
substances but also substances secreted mto the mtestmal 
lumen lost to the body Thus, water, salts, protem, carbo- 
hydrate and fat are lost to the body and the loss of each may 
give rise to distinct clmical mamfestations From this sunple 
example, it is illustrative to pass to that of idiopathic steator- 
rhea, which has been well descnbed by Bennett, Hunter, and 
Vaughan^ In idiopathic steatorrhea, the bowel is anatomi- 
cally as well as functionally deranged, there is protracted 
diarrhea, and the patient may suffer from multiple deficiencies 
there may be low blood calaum, tetany and decalafication of 
the bones, low plasma proteins with edema, peripheral neuntis 
or evidence of other vitamin deficiency, and the blood may 
show the characteristics and the response to treatment of both 
permcious anemia and iron-defiaency anemia 

Perhaps the most mterestmg examples m which disorders 
of the gastro-mtestmal tract condition disease are m the fields 
of vitamm, protem, and mmeral defiaency Keefer,® among 
other mvestigators, has outlmed examples m which keratomal- 
acia, benberi, scurvy, pellagra, nckets, tetany, osteoporosis 
and edema disease, either smgly or combined, developed dur- 
mg the course of gastro-mtestmal disease He concluded that 
“it IS evident that these conditions are observed not only fol- 
lowing restricted diets, but also when pathological processes 
mterfere with nutntion ” Keefer and his coworkers® also ob- 
served that anemia was more common m pulmonary tubercu- 
losis when diarrhea was present than when it was not Urmy 
and others^ reported benberi with probably other defiaencies 
m a patient foUowmg an entero-enterostomy Various de- 
ficiency states, producmg such signs as corneal ulcers and 
peripheral neuntis, may occur m the course of ulcerative 
cohtLS® Mackie and Pound® found evidence of defiaency 
states in 63 per cent of 75 cases of chrome ulcerative cohtis, 
although a history of defective dietary was seldom ehated 
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There is dear-cut evrdeuce of poor almrption ^ ^ 
logical factor m some forms of anemia Castle and Rhoaik 
have considered malabsorption as an important factor m the 
aoenua of many cases of sprue which may either be hyp^ 
chronic (iron deficiency) or maaocytic (permcioiB anemia) 

In sprue, large amounts of fiver extract a dm i nis tered 1 ^ mou 
may fail, but fiver extract given parenterally may be eSecUve 
A similar state of affairs has been demonstrated in certain 
cases of intestinal anastomosis,’^ mtestinal stricture’* and ob- 
structing tumor of the small bowel ’* 

In types of chrome hypochromic anemia in women in whom 
there is achlorhydria, atrophy of the tongue papiUae and 
sometimes dysphagia, malateorphon of iron from the food has 
freciuently been considered to play an etiological v 61 e In 
these patients, the response of the reticulocytes and of hemo- 
^obm regeneration to iron therapy is usually less satisfactory 
than in patients with hypochromic anemia who have add m 
the gastnc secretion ” Certam ectodermal disorders m this 
condtioD, such as skin atrophy, pigmentation, falling of the 
hair, fissures about the mouth, fragile nails, atrophy of the 
tongue papillae and of the pharyngeal mucous membrane, may 
he rdaled to dietary defiaency which may be brought ^out, 
among other ways, by improper absorption of necessary food 
factors other than iron, 

Jactors in the Production of Inteatmal Disease and 
Dhnhiished Absorption. — ^The defective gastnc secretion nnH 
the glossitis, which ore so commonly observed in various 
states, are perhaps only a part of pathological changes 
01 the gastro-intestinal tract as a whole Pathological changes 
0 the stomach and small mlesUne, seen m pemldous anemia, 
themselves only with extreme difficulty to 
^lon dunng life Nevertheless, these anatomical altera- 
in part detectable by gastroscopic examination, but usu 

postmortem, may hmder the optimal 
^rpUon oi food substances 

luj ulceraUvc coUUs, tumors of the mtes- 

abnormahly due to adhesions or opetaUve 

’hwd It 13 very difficult to unto 

1 indeed to study, the insidious changes that take 
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place m the bowel m the course of such diseases as sprue, pel- 
lagra, and Addisonian pernicious anemia Cowgill*® considers 
that the presence of adequate amounts of vitamin B may be of 
great importance to the normal functioning of the intestinal 
tract An indication of the effect of restricted diet is reflected 
by the recent studies of Miller and Rhoads They fed a 
modified canine-black-tongue-producing diet to swine and pro- 
duced oral mucous membrane lesions, achlorhydria and a loss 
of the antipermcious anemia activity of the gastric secretion to- 
gether with a blood picture which resembled that of pernicious 
anemia 


Hasty conclusions are unwise in this difficult field It does 
not seem illogical, however, to consider that a vicious circle 
IS common in many of the chronic deficiency states The 
VICIOUS arcle may be stated as follows inadequate dietary in- 
take of certam necessary substances leads to anatomical or 
physiological changes withm the mtestme and then to dim- 
imshed absorption of necessary substances, which in turn lead 
to further disorder of the intestinal function The factors 
of race, age, inheritance, changes of the glands of internal 
secretion, chmate may aU play a role m the etiology of par- 
ticular kinds of gastro-intestinal disorders leading to deficiency 
disease The exact part which they play is impossible to 
define at the present time 

Methods of Clinical Study of the Rate of Absorption 


— ^The conditions affecting the normal rate of absorption being 
so many and varied, it is impossible to draw far-reaching con- 
clusions from any one method of testing the rate of absorp- 
tion Surgical operative measures, moreover, which are of 
great value in ammal experimentation, are not open to the 
clinician, except by chance in rare cases Nevertheless, cer- 
tain methods of clinical study have been m use Some of 
these methods are the glucose tolerance test which has been 
used in cases of chrome diarrhea, the study of the motility 
of the bowel, the transference of weight to distant parts of 
the body after the ingesUon of water, the physiological ef- 
fects of ingested drugs, aUergic skin reacUons to ingested 
nrotem,^" and the rate of excretion of dyes m the urine 
Singer and Wechsler found that, when the galactose toler- 
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ance test was performed upon patients with anemia and 
achlorhydria, no galactose appeared in the unne 

The author, working with Fullerton** studied a variety of 
cases in which it was thought that some disturbance of in 
testmal absorption might be present, including cases of achlor- 
hydria with and without anemia, infections, cirrhosis of the 
liver, myxedema and scurvy It was found that the mgestion 
of water and its excretion in the unne depended upon so many 
variable factors that it was not of value The same was found 
true of the ingestion of glycme and the subsequent detemuna 
boas of the ammo-acid mtrogen content of the blood Employ 
mg a method which has been used by Thienes and Hockett,^ 
they administered 0 25 Gm of potassium iodide m dilute so- 
lubon and detemuned the time of the first appearance of 
iodine m the sputum In normal individuals, lodme first ap- 
peared m the sputum m from ten to fifteen mmutes In most 
oi the cases the time of the first appearance of lodme ivas de 
liyed significantly As the patients improved, the time of 
the first appearance shortened and approached or reached the 
normal time The appearance time of lodme after the admin 
istration of potassium iodide intravenously, by means of which 
the influence of the intestine was avoided, was similar in nor 
mal subjects and patients It was therefore believed that delay 
in the appearance of iodine m the sputum after the mgestion 
of potassium iodide was a rough measure of disturbance of m 
tesunal absorption. 

These methods of studymg absorption may be classified 
ax indirect and there are quite obvious objections to many of 
them A new technic, which offers the possfbibty of studying 
the rate of absorption by a direct meiod in man has been 
presented by Miller and Abbott.** This technic, which makes 
^ of mulbple lumen tubes passed mto any desired part of 
the gastro-intestmal tract seems to offer a distinct advantage 
O'er indirect methods It cannot be considered of value for 
routine use but will undoubtedly help to unravel certam 
proems regarding human intestinal absorption 
In j®htinent of Disordered Intestinal ITinction Inhibit- 
mfii, 1 advantage to be gained by a good 

not 1 ,°' fating the rate of intesbnal absorption would be 
only to detect dimmution of the absorption rate in dis- 
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orders of the intestine, but also to aid m evaluatmg methods 
of treatment when such conditions existed Very httle, how- 
ever, IS accurately known of this subject. Recovery of the 
papillae of the tongue, improvement m the appearance of the 
mucosa of the stomach, and unprovement of the appetite have 
been observed m various sorts of anemia associated with 
dietary deficiency foUowmg therapy with iron or hver extract 
Spies,^ among other physicians, has observed healing of mouth 
lesions and control of diarrhea m the treatment of pellagra 
with large doses of hver extract parenterally Improvement 
of hngual changes and of diarrhea m sprue by the parenteral 
administration of hver extract also have been noted Such 
improvement is very likely associated with a definite return 
toward normal of the accompan5nng pathology or altered 
physiology of the mtestme Large doses of a deficient factor, 
if necessary parenterally, therefore, are mdicated when dis- 
order of the mtestme is associated with nutntional defiaency 
The aim should be to detect nutritional deficiency early and 
before permanent damage to the bowel results By being 
alert, one may perhaps recognize subjects susceptible to such 
disorders of the gastro-mtestmal tract which might lead to 
deficiency disease, and thus preventive measures could be ap- 
phed which undoubtedly would accomplish the most From 
our present knowledge, preventive measures would consist 
largely m the choice of an optimal diet adjusted nicely m 
respect to all its constituents, havmg m nund the health of the 
body as a whole and the gastro-mtestmal tract m particular 
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Amyloid nephrosis, proteosuna m, 
July^ 177-184 

^yloidosis, Dingo red test, July, 179 
Anemia, achlorhydric, simple, July, 69 
addisonian See Anemia, perni- 
cious 

after gastrectomy and gastro-en- 
terostomy, July, 67 
defiaency, July, 37 
Dibothnocephalus latus, July, 64, 
65 

hyp^romic, idiopathic, July, 69, 

in inoperable cancer, treatment. 
July, 201 

in rheumatoid arthritis, treatment. 
March, 1372 

mtestinal malabsorption and, 
March, 1689 
macrocytic, July, 38 
tropical, July, 66 
with mechamcal defects in gastro- 
intestinal tract, July, 67 
microcytic, July, 59, 69 
nutntional, July, 37-77 
of pregnancy, July, 39, 65 
pernicious, July, 37-59, March, 1496 
as defiaency disease. Sept , 469 
companson with perniaous leuko- 
penia, July, 105 

neurological manifestations and 
them treatment, July, 79-89 
secondary, classification, July, 91 
treatment, July, 91-101 
Angina, agranulocytic, July, 103-122 
pectoris in gallbladder disease, Nov , 
654 

jjain simulating, Jan , 1077 
treatment, Nov, 880-887, Jan, 
1085-1111, March, 1321, 1330, 
1333 

Anorexia in inoperable cancer, treat- 
ment, July, 197 

Antitoxin, diphthena, therapeutic use, 
March, 1401 

meningococcus, March, 1423 
scarlet fever, Jan , 1285, March, 
1389 

staphylococcus, March, 1426 
tetanusj Jan , 1284 
Antophysin, Nov , 818 
Antuitrm, Nov , 818 
Aorta and its larger branchy, em- 
bolism and thrombosis of, July, 159- 

170 - 

Aortic regurgitation, murmurs ot, 
March, 1513 

stenosis, calcareous, Sept , •*87^9/ 
Appendicitis, acute, atypical, diag- 
nosis, July, 185-194 
in children, March, 1606 ' 


Appendiatis m scarlet fever, treat 
ment, March, 1398 
pmn m, Jan , 1122, 1124 
Apple diet in diarrhea of infants and 
children, July, 301^05 

of, simulating en- 
dothelioma, sarcoma and sporo- 
trichosis, Sept , 605-610 
AiTh5rthmia in gallbladder disease 
Nov , 658 

Arsenic m treatment of secondary an- 
emias, July, 99 
Arsenical neuritis, Nov , 955 
Arterial hypertension, treatment, 
July, 133-149, March, 1343-1365 
Artenal hypotension, Nov , 865-^71 
Arteriosclerosis assoaated with hy- 
pertension, July, 139 
eye symptoms, Jan , 1209 
Arteriosclerotic retinitis, Jan , 1210 
Arteriovenous fistula, congenital, 
Sept , 525-533 

Arthritis, acute, convalescence from, 
management, March, 1374 
chrome infectious, fever therapy m. 
Sept , 590 

inactivation by jaundice, Sept , 
573-583 

relief by cholecystostoray and 
cholecystectomy, Nov , 697 
gonorrheal, fever therapy, Sept, 
559, 589, March, 1369 
treatment, March, 1368-1370 
menopausal, July, 218 
of feet, pain in, Jan , 1071 
postoperative, acute, identification 
of, Sept , 560-566 
prevention and treatment. 
Sept , 566-573 

rheumatoid, treatment, March, 
1370-1375 

Arthrodesis for saatic pam, Jan , 1038 
Aschham-Zondek test, March, 1452 
A^orbic aad. Sept , 482 
Asthenia, neurocirculatory, March, 
1534-1545 

Asthma, diagnosis and treatment, 
March, 1467-1492 
fever therapy, Sept ,591 
sunulaUng tracheal and bronchial 
obstruction. Sept , 453 
Atelectasis, massive, Sept , 457 
Aural vertigo, March, 1619 
Aunde of ear, pam m, relief, J an , 
1050-1054 

Auricular fibrillation, Sept , 511-ola 
qmnidine therapy, March, 1325 
Austin-Fhnt murmur, March, 151a 
Autohemotherapy m pruritus, Nov, 
982 

Autovacxination, Jan , 1280 
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1 about oral cavity 


6phtl^ rapid culturolBujn^wm^t 

B^^tl” lOJJ-lWS nr^ coatoloo. treatment. ilarO, 

Wurate. a» wporJic., u^]<, /„Jy 237 

^o.t-lab«e«. P- 

D^oV. d«a«, eye eymptona, Bronch.ecta^ abdommal pain In, 
JvL I20t 1 Jm lllo 

Bawphibrm, pituitary Not 831 treatment 

Beard nnemimol Jloni 1M8 Broo^opne^onu tolKtculoui in 

Bedn-ettme Jtdj 287 children Acw 717 718 

Btriben, /^T 68 Br^t^ obttni^oa of <±nJal and 

m ja*tro-uitc*lma\ disease or ab> bronchoscopic finding*, 4»- 

nomality Seft, 468, 469 r 4<u:c 

viUmm defiatocy in 481 \ Boming tongue, Jan, 1065 


Bezoldtabscew, ion 1(U8 
Bile laboratory rtudy ^ov 6SO-684 
pigment in secondary anemias, July 
100 

Biliary calcuTi Set CkcidUhtasu 
cdic iVOT^642 Jan. 1118 1124 


Calcassous aortic rtenoii*, S4l>L 
487-497 

Calaum biUnibin masse* in bile, Nos , 

I 681 


dia^M (oHo'a'ing choUcystectomy I Catculuf biliary See CkcUlilhuisM 
for ttones, iYop 689 1 Carbon monoxide polyneunti*, i7pti 

drainage, noofurgical Nov 677-688 1 958 


d)iboe*ia Nev ^ 673 

eruloo>einal ifareJ^ 1440 

Birth inlunea, cerebral, ctmvulJiOQ* 
doe to July 249 2^ 
cofTtcUve motor education In 
S07-815 

uismath mbaltralc m arterial hyper 

lenswQ IforcA 1348 

Wackdot el acalp /on^ 12-18 

Kaiiue, Jajv 59 

ul^cr necL mitse*, goaorrheal, 

.A«^924 

uU«om)’ccmi of ikm ifarci 1646 
cutaneou* tuberculcm* «imulat 
tut &fl 613 617 

uVaxb rholcalcrol dctcrtnlnatlonf, 
3u»,tl67 

functionj diet* to mcrcasc 
anddeaeasc Aw 989-099 
fliVTAwa, atypical, raundico anting 
from 5(^550 ** i 

III rcUlioo to liooc marrow fail 
Vttf A/arcfc 1515 

* mani-ciU tumor roailgen 
Ucalmcnt, 001 
“i^wf-uluxe sequence o( event* 

Vszms’m '™p«^ 


Caraooma moperable, treatment, 
Jtily. 195-2(H 

multiple, compUcaUng chronic ul 
cerauve cobUs, Sipt^ 408-410 
oC bronchus enusbg obstroctioo, 
S*pt 455 

of cervical itump after byaterec 
tomy Sepi 35l 

of cervix, dianosi*. d/arch, 1443 
inadence, 5r^, 350 
pam m, r^lef Jan 1153 
of colon, cooperative management 
5#W 619 621, 625 
of hdney roentgen treatment 
SvpL, 601 

of lung*, bronchial obrtruetton m 
SepL 456 

of *km roentgen treatment, StpL 
599 

of imal] inlestme. Stpl , 366 
of thyroid gland, roentgen treat 
nicot SvpU 600 
rowigen therapy Sipt, 598-603 
t-ardiac neunm*, ifcrdi 1533 
CaHiospasm m gallbladder ducasc 
iVet- 653 

Carotene 5‘epl.,479 


In, iort, UOl r 

£«K>rtbta, Tifw^ 915, 913 
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Cerebral accidents, coma of, treat- 
ment, Jan , 1270 

birth injuries, convulsions due to, 
July, 249, 254 

corrective motor education in, 
Nov , 807-815 

Cerumen, impacted, Jan , 1052 
Cervical adenitis in scarlet fever, 
treatment, March, 1395 
stump, caranoma of, following hys- 
terectomy, Sept , 352 
Cerviatis, Sept , 349 
cautery treatment. Sept , 354, Nov , 
915, 918 

Elliott heat treatment. Sept , 353 
Cervix uten, amputation of, in gonor- 
rhea, Nov , 917 

carcmoma of, diagnosis, March, 
1443 

pain m, relief, Jan , 1133 
erosion, congenital, March, 1441 
gonorrhea of, treatment in nulh 
parous, Nov ,918 
m parous, Nov ,914 
lesions of, Sept , 347-357 
Cevitamic acid. Sept , 482 
Chickenpox, immunization, Jan , 1290 
Children, diseases of, symposium on, 
Nov , 701 

Chloral as soporific, March, 1599 
Choked disk in bram abscess, Jan , 
1215 

in brain tumor, Jan , 1217 
Cholangitis, Nov , 665 
biliary irainage in, therapeutic 
value, Nov , 687 

Cholecystectomy for stones, biliary 
disease following, Nov , 689 
rehef of chronic arthritis by, Nov , 
697 

Cholecystitis, chronic, diagnosis, Nov , 
641-648 


lenta, Nov , 665 
Cholecystography, Nov , 644 
Cholecystopatnica spastica, Nov , 670 
Cholecystostomy, relief of chronic ar- 
thntis by, Nov , 697 
Cholelithiasis, cholecystectomy for, 
biliary disease following, manage- 
ment, Nov , 689 
diagnosis, Nov , 641-W8 
Cholesterm crystals in bile, Nov , 6ai 
Cholesterol in blood, determinations, 
Jan , 1167 

Chordotomy for pelvic pain, Jan, 

ll-iO 

Chorea m children, fever therapy, 
Sept, 591, Nov , 771-784 
Choreo-athetosis, Nov , 808, 809 
Chvostek’s sign in tetany, July, 24_, 


255 


Cinchophen in acute postoperative 
gout. Sept , 570 
Climactenc See Menopause 
Clotting function of blood, diets to 
influence, Nov , 989-999 
Cold test m hypertension. Sept, 518 
Colds, common, March, 1499-1504 
in infants and children, Nov , 745- 
750 

Colic, biliary, Nov, 642, Jan, 1118, 
1124 

in infants, March, 1609 
renal, Jan , 1119, 1124 
Colitis in children, March, 1608 
mucous, Jan , 1123, 1128 
ulcerative, chronic, management. 
Sept , 403^07 

two carcinomas complicating 
Sept , 408-410 

idiopathic, m children, March, 
1673-1683 

regional. Sept , 411-422 
Colon, carcinoma of, cooperative man- 
agement, Sept , 619, 621, 625 
disturbances m gallbladder disease, 
Nov , 662, 663 

irritable, pain in, Jan , 1123, 1127 
spastic, in children, March, 1608 
Colposcopy, March, 1443 
Coma, diabetic Dtahettc coma 
treatment, Jan, 1265-1271 
Communicable diseases, recent devel- 
opments, Nov , 731-744, Jan , 1277- 
1290 

Complement fixation test in tuber- 
culosis in children, Nov , 724 
Congestive heart failure, management, 
March, 1563-1570 

Congo red test in amyloidosis, July, 179 
Conization m gonorrhea of cervix, 
Nov , 914 

Constipation in pregnancy, March, 
1664 

Convalescent serum m measles, Jan , 
1288 

in poliomyelitis, Jan , 1290 
m scarlet fever, March, 1393 
Convulsions, July, 233-246 
epileptic, July, 259-264, March, 
1583-1595 

epileptiform, July, 260 
m children, diagnosis and treatment 
July, 247-265 
jacksoman, July, 260 
Copper m treatments of secondary 
anemias, July, 99 
Corns, Jan , 1072 

Coronary disease, pain simulating, 
Jan , 1077-1083 

occlusion, abdommal pain in, Jan , 
1116 
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Cofooaiy ocdimoQ acute ScpL, 499- 
510 

<t«oaal iDddencc in Philadel 
phia, Juljj 151-157 
Ihroniboti*, angma pectoni and 
dmcrentiatioo Jan 1085 
treatment Nov 873-880 887 

epdermica Afanh^ 

Cocurboatnn m artenal hyperten 
«on Hank 1352 

Ct^re medium L5T*enstcin t m tu 
bertuJo**!, 722 
Cutineou*. See^jbn 
M'ttt, nabothian Sipt 349 

m female gonorrhea Nm 

^tuple’s ngo Jan 1208 
anenuai, July 37 

““hail of productioa, 468 

;3™I4'" treatment, 


vu KKine^ 

•00 Mank 1359' 

,n Ja„ 1057-1066 


1699 

Dibothnocephalus lacus anemia July 
64, 65 

Did. test Jan , 1285 
Diet apple m diarrhea of infants and 
children July 301-305 
bleedmg* and ' dotting JJov 
989-999 

diabetic, for children July 274 
elimination in bay fever and 
asthma Alarck 1482 1490 
in angma pectons, Jan 1097 
m congestive heart failure ISarc/t 
1564 

m coronary thrombosis, Nop 876 
887 

in pneumonia July 15 17 
In pregnancy i/orci 1665 1668 
m rheumatoid arthi-itlB, Alurc* 1371 
Karell Jtd^ 174 
ketogemc, in epilcpiy July 263 
Dietary treatment ol hypertension 
July 144 Manh 1353 
o( inoperable cancer July 197 
of nephritis with vascular and 
rardiac compUcationi, July 

of secondary anemias July 97 
rewt^ advance*. Uarck 1493- 


• H98 ^ Juarai 1493- 

•M jJarel'uw'' Digitalis in “festive heart failure, 

Ol .j. . . Juarcft. l.SnA ^ 


957 

K>TfS?P™"‘'“»f Ao, 979 

1613 Pam in Jforci 

SlfflP''™*. fas 1231 
,, "Uns^ail^?^ A» 791-805 

snginol pain 
t^n?' “Ixlsniinal pain m. Ja„ . 

■" ewortbea of cervre, 
'^“>lai.re 7aiy 326 


Uarckj 1566 
m nepbntis with vascular and car 
diac complications July, 174 
Dlgita^Uon m pneumonia, Juiv 14 

'^llr’736*'^‘^ method. 

Schick test Jan 1282 
toirad for immunization Nov 736 
Jon 1281 

treatment iforci 1401-1406 

in nephritis with vascular and car 
^ 372 

Dlv^culitis, 5efj 374 
psrforatioa la management Sel>t. 

dSus isn 
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Duroziez s sign, March, 1513 
Dwarfism, pituitary, Nov , 825, 826 
Dysinsulinism, Jtily, 233 
Dyskinesia, biliary, Nov , 669, 673 
Dysmenorrhea, Jait , 1132, March, 
1456 

Dyspareunia, July, 267, 268 
Dyspejjsia m gallbladder disease, Nov , 
642 

Dystrophy, adiposogenital, Nov , 826- 


Ear drops, Jan , 1042 
drum, blue, Jan , 1048 
paracentesis of, Jan , 1042 
rupture of, traumatic, Jan , 1054 
foreign bodies in, pain due to, Jan , 
1052 

Earache, reflex, Jan , 1054 
treatment, Jan , 1039-1055 
Eclampsia, threatened, March, 1669, 
1670 

Eclamptic uremia, acute, July, 236, 
238 

Ectropion of cervix. Sept , 349 
Eczema, contact, Jttly, 319-324 
in infancy and childhood, July, 325- 
331 

mycoticum, March, 1641 
of ear, Jan , 1050 

Edema, stasis, in thrombophlebitis. 
Sept , 542 

in varicose veins. Sept , 538 
Elimination diet m hay fever and 
asthma, March, 1482, 1490 
Elliott heat treatment of cerviatis. 
Sept , 353 

Embolectomy, July, 168 
Embolism, air, m artificial pneumo 
thorax, Nov , 908 

of aorta and its larger branches, 
July, 159-170 

pulmonary, simulating coronary dis- 
ease, Jan , 1079 
Embryoma of testis. Sept , 599 
Emotional factors m epilepsy, March, 
1591, 1594 

storm, severe abdominal pains fol- 
lowing, Sept , 395M02 
Empyema complicatmg pneumonia, 
surgical management, July, 30-33 
in scarlet fever, treatment, March, 
1398 

Encephalitis, epidemic, eye symp- 
toms, Jan , 1228 
postvaccinal, Jan , 1280 
Encephalopathy, hypertensive, July, 
238 

Endocarditis m scarlet fever, treat- 
ment, March, 1397 


Endocrine therapy See Hormone 
therapy 

Endometrial biopsy, March, 1440 

2 regional. 

Enuresis in childhood, causes and 
treatment, July, 287-294 
Ephedrme m hay fever and asthma. 
March, 1478 

Epidermophytide, March, 1644 
Epidermophytosis, March, 1641 
Epfle^, July, 259-264, March, 1583- 

Epileptiform convulsions, July, 260 
Epiphyses, separation of, Nov , 830 
Epitheliomas of arm simulating endo- 
thehoma, sarcoma and sporo- 
trichosis, Sept , 605-610 
of ear, Jan , 1054 

Epituberculosis, roentgen findmes, 
Nov ,715 

Erb’s sign m tetany, July, 255 
Erosio interdigitalis, March, 1644 
Erosion of cervix. Sept , 349 

cautery treatment. Sept , 354 
congenital, March, 1441 
Erysipelas of auricle, Jan , 1051 
Erythematous lupus, visceral lesions 
of, July, 333-346 
Erythrasma, March, 1649 
Erythredema polyneuritis, Nov , 957 
Estnn, March, 1462 
m amenorrhea, March, 1454 
in dysmenorrhea, March, 1457 
in menopause, July, 220-224, 
March, 1462 

m urine, test, March, 1440 
Ethyl iodide inhalations m epidermo- 
phytosis, March, 1643 
m tinea, March, 1637 
Evaporated m dk for infants, Nov , 787 
Eversion of cervix. Sept , 349 
Ewmg’s tumor, roentgen therapy. 
Sept , 602 

Exophthalmic goiter, eye symptoms, 
Jan , 1201 

Extremities, increased length, m arte- 
riovenous fistula. Sept , 526, 528 
venous diseases. Sept , 535-543 
Exudative diathesis, July, 326 
Eyegrounds, examination, Jan , 1198 
Eyes, examination, Jan , 1189 

m acute disseminated lupus ery- 
thematosus, July, 337 
symptoms, diagnostic value in gen- 
eral disease, Jan , 1187-1239 

Eyestrain, headaches due to, /on ,1202 


Facial neuralgia, relief of, Jan , 1017 
1028 
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Famdngattacb, Hard, 1622 
F*'™ o' «lp Jm. 1249 March 

loiO 

Febrile dHcua m Infente, coovul 
none due to July 252 

difficult caeee Now , 

rebel of, Jan. 1067- 
Fenneotj. pancreatic, Noo 683 

3iL^ 

‘"l^^to’d "uihntl.. ITurcJl, 
'^•'“reitu chroiuc, inactivation hv 

Rifl‘d 

imenovenoua, congenital 
*>|^joiimocobc. anemia writ, 

- "® 07 »> lo aitlmtu, 

818 

-^fejSS^^"!15i2*'lvi«blUty 

'M'rJr 

ooroQarv'^«^^r^ ounulatiog 
of itna2L“^^ 1081 

-'“o 1238 

1516 PoncarJial Manh 

1«2 . 


p“P lo^eS^'r” 1201 

Fnnjia ducu^JYi_'^“»' '050 
'^“oocuSS^^‘5^ -Yol? 

I 

'^'‘‘‘'•oOder 1167 

j- ’8erapeotle llJr 879 

'‘“Jooia.'S^^^^Nnt 637 


Gallbladder dueaae, metabobc dli- 
turbancei In, Nov , 6M 
pancreatic diacaeo aaeociated 
with Nov 66i 
aympcmuin on Nov., 639 
aymptome, atypical, Nov 619- 
675 

dyildneala, Nov 669 673 
functiooal duturbancea, Nov 666 
treatment Nov , 672 
•taaia, Nov 669 
vertigo, Nov 653 
Gallatoiiea. See OoWittioru 
Oaa paina, poatoperative, Jan 1125 
leaeaenan gangbon lenaory root avul 
for trigeminal neuralgia, Jan 

Gyrectomy anemia foUowlng, July, 

1“ jlr>P»<«a of tuberculoela, 

for peptic ulcer recur 
renceaafter SwpL 151 
tetany July 212 

Gw^uodenoatomy lateral, for pep. 
r.'S.?'*' recurrence after, 7G 

oSgjSMaSfSl 

^J'J^ocol,ck.tula,anemma-lth 

<^tomy anemia folloiring, Jul, 

Gitot-ctJl tumor 0 / bon^ ev... 
tTOtment,5«w 601 ^ ^tgea 

Ginger paralyva Tv'e, per 
'^?Sy‘^s?^"‘^«WtLal fall. 

^n i‘'i^8oal neuralgia, relief of 
oyo aymptoma, 
1327 

Nov 832 ““onoiea. pitn,f-r„ 
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Gonococcal arthritis, treatment, Sebt . 
551-559, 589, March, 1368-1370 
urethritis, fever therapy, Sept , 588 
Conorrhea in women, Nov , 911-914 
treatment, Nov , 914-926 
Gonorrheal vulvovaginitis in children 
March, 1445 

Gout, postoperative, acute, identifica- 
tion of. Sept , 560-566 
prevention and treatment, 
Sept , 566-573, March, 1375 
Gradenigo’s syndrome, Jan , 1046 
Graham test in gallbladder disease, 
errors in interpretation, Nov , 678 
Grand mal, Jvly, 260 
Granulocytoclastic crisis, July, 115 
Granulomata of ear, Jan , 1054 
Graves' disease, eye symptoms, Jan 
1204 


Growth in children, July, 307-317 
Gynecological lesions, pain in, Jan . 
1122, 1131 

Gynecology, medical, recent advances, 
March, 1439-1466 


^^' 1545 region of, March, 1533- 

soldier’s, March, 1534 
Hegar’s sign, March, 1661 
Hemolytic crisis, acute. Sept , 548, 549 
jaundice. Sept , 545, 549 
Hemoptysis m pulmonary tubercu- 
losis, management, Nov , 901-904 
Hepatitis, biliary drainage m, them 
peutic value, Nov , 687 
Hernia, diaphragmatic, anginal pam 
in, Jan , 1083 

Herpes zoster of auricle, Jan , 1052 
Hexuronic acid. Sept , 482 
Hilar nodes, tuberculous, Nov , 711 
Hirsutism, March, 1442 
Histamine in arterial hypertension. 
March, 1349 

Hodgkin’s disease, abdominal, Sept . 
423-127 

Itching in, treatment, Nov , 967- 
970 

Homosexuality, Noii , 938 
Hormone therapy, female, March, 
1462 


Hallux ngidus, Jan , 1074 
Hartmann^ solution in diabetic coma, 
Nov , 803 

Hay fever, diagnosis and treatment, 
March, 1467-1492, 1547-1562 
Head injuries, eye symptoms, Jan , 
1238 


Headache due to migraine, relief of, 
Jan , 1015 

eyestrain and, Jan , 1202 
in brain tumor, Jan , 1203 
m glaucoma, Jan , 1203 
menopausal, July, 217 
pituitary, Nov , 833 
waking, Jan , 1202 

Heart block, convulsions and uncon- 
sciousness in, July, 243 
frequency, July, 123-129 
treatment, July, 129-131 
disease, gastro intestinal manifesta- 
tions, Jan , 1261 

m pregnancy, management, Nov , 
893-899 


organic, neurocuculatory asthenia 
complicating, March, 1543 
treatment, recent advances, 
March, 1321-1341 
disorderly action, March, 1534 
failure complicating chronic glom- 
erular nephritis, July, 171 
congestive, management, March, 
1563-1570 

involvement in diphtheria, Nov , 737 
murmurs, significance and interpre- 
tation, March, 1505-1518 


in Addison’s disease. Sept, 392- 
396 

in amenorrhea, March, 1453 
in arterial hypertension, March, 
1353 

in breast conditions, March, 1451 
in dysmenorrhea, March, 1456 
in functional metrorrhagia. Sept , 
361 , March, 1459 
in menopause, July, 220, 221, 
March, 1462 

in pituitary disorders, Nov , 818 
in secondary anemia, July, 100 
in sterility, March, 1449 
Hormones, urine tests for, March, 1440 
Hunt’s zoster auriculae, Jan , 1052 
Huntoon's antibody solution in pneu- 
monia, July, 6 

Hydrocephalus, convulsions due to, 
July, 251, 254 
Hydromyelia, March, 1577 
Hydrosalpinx, gonorrheal, Nov , 920 
Hyperinsuhnism, July, 233 
Hypersensitiveness, tests for, March, 
1471 

Hypertension, July, 133 
arteriosclerosis with, July, 139 
cold test in. Sept , 518 
complicating chronic glomerular 
nephritis, July, 171 
essential, Sept , 517-524 
familial, July, 137, Sept , 517 
surgery in. Sept, 522, March, 
1354 

latent, Sept , 521 
mahgnant, July, 134 



CtHrULATTVE INDEX 


H>'pertcniioa raenopama] July 216 
Ucatmmt July 133-149 March 
134^1365 

^^^ciuive encephalopathy July 

Hyiwt^ Krtttnng Sept. 585 
nypertfajTCKdjsm gaitro-btestiool 
mamfotationi, Jon 1258 
Hyperventilation tetany Jtdy 2-42 

••iTiotljxeraia July 233 
cannliKniiof July 234 
nyp^onadum, pituitary Noc 828 
Hypopaiathyroiil tetaay July 242 

{Js-potoiKon Aot 865-871 

of cervical 

Hump foUowmg Sep 352 

-f“f’ 245 

in enudren July 260 
-faa 1166 

|£‘^i^4‘i!?rlr3 

mT*™’ t'"* of eiu. yuN 1195 

'"fuCtlOlB dl». 
‘«7 

'“'I'EatiS = '“0 

10^ Poi“ in 

ljJ5-789 * caac*. Nov 

*75 826 

CTiUmu due^o "r ,'"7?“'®' con 
"Hitaao: “a i, 751 252 

471^ ' ami Sep 

-fan 1042 

yidy nl* “>l«tcnuoa treatment 


Iniomnia menopausal Jpy 218 
treatment March 1597-1601 
Insulm m diabetes of chtldhood July 
277 JVot 791-805 

Intercourse, unsatisfactory treatment 
of July 267 

•'>f“*J!>n^ulv^tlon clinical factors, 

anastomoM multiple, macrocytic 
anemia foUowng July, 67 
obstruction in children ifarcA 1606 
^“testine small lesions of other than 
peptic ulcer. Sopt, 365-382 
Intracranial disc^ abdominal nain 
in^ \farcA 1614 
vertigo in MarcA 1620 

Int^usceplion Srpf. 378 March, 

'iy<SrA“l4i?' “7 “c™t 

'Ti27 ■7°” 7773 

Itchmg Nm 971-980 

“iV^ 5«-9V*^ 

of vulva IfurcA 1445 1446 
treatment iV« 980-987 

Jacksonlvh convulsions, July 260 

Ju^l tm type, Jalr 1193 ^ 

Jake paralysis, Vov 953 

hcmolj^c SebL. 545-549 
m cholebtbiasis, jVot 644 

Kamu. diet July nr 
Kenon of scalr,^ r 4 

THorr* l^ P ■7°“ ‘747 12 
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Ketogenic diet in epilepsy, Jidy, 263 
Kettering hypertherm, Sept , 585 
Kidney, carcinoma of, roentgen treat- 
ment, Sept , 601 

denervation, for hypertension, 
March, 1359 

disorders, gastro-intestinal mani- 
festations, Jan , 1262 
m pregnancy, prevention, July, 
295-299 

Koemer's syndrome, Jan , 1052 
Kolmer's serum m poliomyelitis pro 
phylaxis, Nov , 742, Jan , 1290 
Kramm’s approach to parapharyngeal 
abscess, Jan ,1159 
Kraurosis vulvae, March, 1446 
Krueger’s pertussis vaccine, Nov , 738, 
739, March, 1415 


Lacerations of cervix. Sept , 348 
Lamblia mtestinalis m bile, Nov , 680 
Laryngeal neuralgia, superior, relief 
Of, Jan , 1029 

Laryngitis, earache in, Jan , 1055 
Lavage, gastric, for diagnosis of tuber- 
culosis, Nov ,721 
Lead neuritis, Nov , 953 
poisoning, abdominal pain in, 
March, 1613 

in children, convulsions from, 
July, 257 

Leprous polyneuritis, Nov , 958 
Leukemia, cnronic myelogenous. Sept , 
546, 549 

Leukopenia, pemiaous, July, 103-122 
Leukoplakic vulvitis, March, 1446 
Leukorrhea, Sept , 349 
Lipemia, retinal, Jan , 1233 
Liver, active prmciple, July, 49, 75 
storage of, July, 57, 58 
disease m children, pain in, March, 
1611 

extract, mtra-osseous injection, in 
pernicious anemia, July, 50 
extrinsic factor, July, 49, 51 
functional tests, Jan , 1165 
msufliciency, with jaundice, treat- 
ment, March, 1651-1657 
therapy in secondary anemias, July, 
96 

Liver-stomach mixtures in pernicious 
anemia, July, 49 

Lobar pneumonia See Pneumoma 

Lobectomy for bronchiectasis, Jan , 
1175 

L#6wen3tein's culture medium in tuber 
culosis, IVov , 722 

Lumbago, relief of, Jan , 1033-1038 

Lumbar puncture in pseudo-uremic 
convulsions, Jtdy, 240 


Luminal See Phenobarbttal 
Lung, abscess of, bronchial obstruc- 
tion in. Sept , 456, 462 
complicating pneumoma, July. 
33, 34 

carcmoma of, bronchial obstruction 
m. Sept , 456 

tuberculosis of See Tuberculosts, 
pulmonary 

Lupus erythematosus of scalp, Jan 
1242 

visceral lesions of, Jtdy, 333-346 
miharis disseminatus faciei, Sept . 
617 ' r > 

Lyon's test in gallbladder disease, 
diagnostic value, Nov , 679 

Macula lutea, Jan , 1200 
Malarial treatment of rheumatoid 
arthritis, March, 1372 
Malignant hypertension, July, 134 
tumors, roentgen treatment. Sept , 
598-603 

Mantoux tuberculm test, Nov , 703 
March foot, Jan , 1075 
Marmite in riernicious anemia, July, 
52, 54, 55, 56, 73 

Marschik's approach to parapharyn- 
geal abscess, Jan , 1158 
Massage, prostatic, Jan , 1181, 1184 
Mastoiditis, pain of, relief, Jan , 1044- 
1047 

Maxillary sinus infection, pain in, 
Jan , 1062 

McBurney’s point symptoms in ap 
pendicitis, July, IW 
McKhann’s placental extract, March, 
1417 

Measles, immunization, Nov , 734, 
735, Jan , 1287, March, 1417 
Meckel's diverticulum. Sept , 372, 373 
Mediastinitis, pain in, simulating 
coronary disease, Jan , 1079 
Memory impairment, menopausal, 
July, 217 

M6niere's syndrome, March, 1619 
Menmgitis, Nov , 751-769 
Menmgococcus antitoxin, March, 1423 
Menofiause, symptoms and treat- 
ment, July, 205—226, March, 1462 
Menorrhagia, menopausal, Jtdy, 214 
Menstruation, delayed, March, 1453 
Mental attitude in inoperable cancer, 
July, 196 

disorders, puerpieral, Nov , 927-941 
Mercupurin m heart disease, March, 
1329 

Mercury polyneuritis, Nov , 955 
Mersalyl in heart disease, March, 
1329 
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MttiWiC teurtano. m pUbladdtr j Nemy^.^^^phaiyngeU, rd.rf of, 


664 

erf pitmtary gland Not &32 I 
Mct^ntba hemorrtmgica, iiarM,| 

Metrorrbagtt lunctkmal, Sept 359- 
3« Ifarci 1459 


10^0^01 Buptnor, relief of Jan 

occipital relief of Jan 1030 
Sluoer e, relief of Jan lOJl 
trigenuiial i^lef of Jan 1017—1(^8 


Mddle'w&^’pamm Jo»^ 1041 1 N^imjthonia; traumatic, ffw 838, 
MitraiQc, relief of Jan 1015 I 839 , 

MiW luberculosu, roentgen End Neurectomy rctrogawman lor tn 

iflg*,NOT 712 gtimnal ncuiB^gra, /OH 1028 

Milk, evaporated for infanU, 1 Neuntia, multiple. See 


787 

Mdral atenona, munnun of March 
1514 

lyitoUc murmur iforci 1507 
Mod^iu »tgQ Jan 1208 
5Iolumaa, iforck 1442 
Moollia vagmitu JJarcli 1445 
5Iofo ttd^e^lm tect, Not <03 
Mother t approach to parapharyngeal 
abteesa, Jan 1158 

Motor edocaticn conectiv'e, la birth 
miQnea,etc, Not SOT^aiS 
Motrtb care ut pneumoala, Jxify 16 
Mucoua cobtia, Jo* U23 11*^8 
^nerabrane of mouth atrophv of 
Jidy 59 

Mmnpt, A« 736 
immuauatwa Jag 1290 


optic, m bram abteeaa, Jan 1215 
Neurocuculatory aalhenla, Aforcb 
15W-1545 

Neurologvcal manifcstatioot of per 
nicious anemia with treatment, 
July 79-89 

Keuropayeboaea, menopauaal, July 
216 

puerperal Not 927-941 
Neurol cardiac, JlforcA 1533 
vertigo due to i/onJi, 1620 
Nevi apider S*pt^ 536 
Newboro immunity lo Not 733 
Night blmdneaa m gastro-mteatmal 
^ectiona, Sept 468 469 
Nipple, bleeding AforcA 1452 
Nitntea in arterial hypcrteaaion 
March 1347 


— r ‘ 

Ai^ur^ heart. tigoiScance and m Nitro^vetnn m angina pectona, Not,, 
terpcetaiion IforfA 1505-1518 881 883 Jan lOW 

Mjxwu of Muall mteatbe* ^pt 371 Kona eyetymptomt /on 1228 
ynngotomy /an 1042 Nutnimoal anemia, July 37-77 

NoiWU^ OBESin, pituitary Not., 827 832 

neuraS relief Jan 1030 

^ W3 eppoKliatu Jaly Ocuhr vertigo ifarc* 1619 
“jS?™'’’' “"™'‘ enceph 

-fun 1198 

Vn SU “ *“ tulatltule. O^ic dak, Jan . 1300 

'na lymptona, Jan 1235 dltordera, 

1*S^ tratmeot i/orci Ort^arthnta of tpmc pain of liin 

*loaiert.l«°'“'*"'"‘t3lri-“'«‘''™ 

tmunent March 1395 

ttwapy “* n, '",1 1011-1048 

dtnul ciu«a_ jg J lob 1 ’^T.'3"53"''^-^“-^ 
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Ovarian hormones, urine tests for 
March, 1440 ’ 

Oranan-pituitary interrelationship, 
July, 206 

Ovulation, March, 1447 
Oxygen therapy m congestive heart 
failure, March, 1565 
in pneumonia, July, 9-12 


Pain, abdominal, clinical significance 
and relief, Jan , 1113-1129 
in children, March, 1603-1615 
severe, following emotional storm. 
Sept , 399-402 

in acute appendicitis, July, 186, 190 
in dental field, Jan , 1057-1066 
in inoperable cancer, control, July, 
198 

in pelvic lesions of female, relief, 
Jan , 1122, 1131 
in peptic ulcer, Jan , 1120, 1126 
m pneumonia, treatment, July, 13 
in r^ion of heart, March, 1533-1545 
relief of, sympwsium on, Jan , 1013 
shoulder, m gallbladder disease, 
Nov , 651 

simulating pain of coronary disease, 
Jan , 1077-1083 

Painful feet, relief of, Jan , 1067-1075 
Palpitation, menopausal, July, 216 
Pancreas, disease of, assoaat^ with 
gallbladder disease, Nov , 664 
Pancreatic ferments, Nov , 683 
Paracentesis, abdominal, in congestive 
failure, March, 1570 
of ear drum, Jan , 1042 
Paraldehyde as sopionfic, March, 1599 
Paralysis, birth, corrective motor edu- 
cation, Nov , 807-815 
infantile See Poltomyelilts 
]ake or ginger, Nov , 953 
Parapharyngeal space infections, Jan , 
1152 I 

Parasites in bile, Nov , 680 
Parental serum in measles, Nov , 735 
Paresthesia, menopausal, July, 217 
Paronychia, chronic, March, 1647 
Paroxysmal tachycardia, Nov , 857— 
863, March, 1325 

Parry’s disease, eye symptoms, Jan , 
1204 , ^ 

Patch test in eczema, July, 323 
Pedicuh, Itching due to, Nov , 976 
Pellagra, July, 60-62, March, 1496 
in gastro-mtestinal disease or ab- 
normality, Sept, 468, 470 
vitamin deficiency m. Sept , 478 
Pelvic abscess, gonorrheal, Nov , 921 
mflammatory disease, gonorrheal, 
Nov , 920 


Pelvic lesions in female, pam of, reUef, 
Jan , 1122, 1131 
sympathectomy, Jan , 1136 
Pelvimetry, prenatal, March, 1661 
Peptic ulcer in children, March, 1608 
obstructive, diagnosis and man- 
agement, March, 1519-1524 
pain in, Jan , 1120, 1126 
perforation of, pain in, simulatmg 
coronary disease, Jan , 1082 
recurrent, reactivated and anas- 
tomotic, Sept , 429-452 
Periapical infection, pain m, Jan , 
1059 

Pericardial fnction rubs, March, 1516 
Pericarditis, acute fibrinous, simulat- 
ing coronary disease, Jan , 1078 
complicating chronic glomerular 
nephritis, July, 171 
constrictive, chronic, March, 1336 
uremic, July, 238 

Perichondntis, auncular, Jan , 1051 
Pentoneal puncture in pneumococcus 
pentonitis, Nov ,851, 852 
Peritonitis in children, March, 1612 
pneumococcus, Nov , 847, 855 
peritoneal puncture m, Nov , 851, 
852 

postoperative, vaccination against. 
Sept , 620 

Pernicious anemia See Anemia, per- 
nicious 

leukopenia, July, 103-122 
Peroneal sign in tetany, July, 255 
Pertussis See Whooping cough 
Petit mal, July, 260 
Petroff’s stool examination m tuber- 
culosis, Nov , 721 

Pharyngomaxillary space infections, 
Jan , 1 152 

Phenobarbital in angina pectoris, Jan , 
1104 

in epilepsy, July, 262, March, 1594 
Phremcectomy for bronchiectasis, 
Jan ,1175 
Phyone, Nov ,818 
Pick's disease, March, 1339 
Picrotoxm poisoning, convulsions in, 
July, 245 

Pigmentation m Addison’s disease. 
Sept , 387 

Pink disease, Nov , 957 
Pitocin, Nov , 819 
Pitressin, Nov , 819 
Pituitary disorders, classification, 
Nov , 821 

eye symptoms, Jan , 1239 
treatment, Nov , 817-835 
extract, Nov , 818 

in Addison’s disease. Sept , 395 
factor m menopause, July, 206 
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Pupil tests, Jan , 1196 
Punn derivatives m congestive heart 
failure, March, 1569 
in nephntis with vascular and 
cardiac complications, July, 
175 

Purpura hemorrhagica m scarlet fever, 
treatment, March, 1398 
in children, abdominal pain in. 
March, 1612 

Pyemia following tonsillar infections, 
treatment, Jan , 1151 
Pyloric stenosis, hypertrophic, con- 
genital, March, 1604 
Pyloroplasty for peptic ulcer, recur- 
rence after. Sept , 440 
Pyodermias, staphylococcus toxoid m, 
March, 1431 

Pyrexia in children, convulsions due 
to, July, 252 


Quinidine therapy in heart disease, 
March, 1322 

Qiunine in paroxysmal tachycardia, 
Nov , 861 

in pneumonia, July, 6 


Rabies, immunization, Jan , 1290 
Radium treatment of functional met- 
rorrhagia, Sept , 363 
Raynaud's disease, treatment, July, 
148 

Rectum, gonorrhea of, Nov , 921 
Renal colic, Jan , 1119, 1124 
Resistance to infections, vitamins and. 
Sept , 47 1 

Respirator in poliomyelitis, Nov , 743 
Respiratory tract infections, abdom 
mal pain in, March, 1613 
Rest m angina pectons Jan , 1097 
in congestive heart failure, March, 
1563 

in hypertension, July, 143 
in pneumonia, July, 15 
in tuberculosis, July, 228, 230 
Reticulowte count in pernicious an- 
emia, July, 40 

Retinal hemorrhages in diabetes, Jan , 
1234 

lipemia, Jan , 1233 
vessels, examination, Jan , 1201 
Retinitis, albuminuric, Jan , 1236 
artenosclerotic, Jan , 1210 
diabetic, Jan , 1232 
Rheumatic fever, abdominal pam in, 
March, 1613 

Rheumatism, gonorrheal. Sept , ool 
Rheumatoid arthritis, treatment, 
March, 1370-1375 


Rhinitis, purulent, m scarlet fever 
treatment, March, 1395 
vasomotor, March, 1468, 1547 
Rhizotomy for essential hypertension. 
Sept , 523 

Ribs, fracture of, piain in, simulatmg 
coronary disease, Jan , 1081 
Rickets, dietetic factor, Jan , 1291- 
1304 

tetany due to, July, 255 
vitamin deficiency in, Sept , 478, 483 
Rin^orm of beard, March, 1638 
of nail, March, 1648 
of scalp, Jan , 1241-1250, March, 
1635 

Roentgen diagnosis of tuberculosis in 
children, Nov , 706-721 
epilation of scalp, Jan , 1246, 
March, 1637, 1639 
treatment of inflammatory and 
malignant conditions. Sept , 
597-603 

of pruritus, Nov , 983 
of syringomyeha, March, 1578 
Roseola mfantum, abdominal piam in, 
March, 1613 

Rowe’s elimmation diets, March, 1490 
Rupture of ear drum, traumatic, Jan , 
1054 

Rush method of desensitization, 
March, 1483 


Sabin’s technic for Neufeld reaction 
for pneumococcus types, July, 3, 4 
Salpingitis, gonorrheal, Nou , 919, 920 
fever therapy. Sept , 588, 590 
Salt therapy in Addison’s disease. 
Sept , 391, Nov , 959-965 
Salyrgan in congestive heart failure, 
March, 1569 

in heart disease, March, 1326 
Sarcoma of small mtestine. Sept , 370 
Sauer’s pertussis vaccine, Nov , 738, 
Jan , 1288, March, 1413 
Scalp ringworm and related lesions of, 
Jan , 1241-1250, March, 1635 
X ray epilation, Jan , 1246, March, 
1637, 1639 

Scarlet fever, Nov , 739 

complications, March, 1391 
treatment, March, 1395-1399 
Dick test, Jan , 1285 
immunization, Jan , 1285 
treatment, March, 1389-1395 
Schick test, Jan , 1282 
School problems in diabetes, July, 282 
Sciatica, rehef of, Jan , 1033—1038 
Scratch test m hay fever, March, 1472 
Scurvy, March, 1493 
vitamins and. Sept , 478 
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. V- IMO ! Spinal nerve root rese^n (or hy 

lev — e- sc^on for typer 


chadreD Sn , 724 

SeoMUialiooteatilQ bay fever MarcH 

U71, 1553 

Sepsj foDoviDg tooBuar uuectiooai 
treatroent, /ofl 1151 
Sepuc tore throat, /o» 1143 
Seruin pcophylaxii of poliomyelJu*t 
Na 742 JQ» 12W 

reactioo In meniDptu, ^(cc 766 

«ckne» from icarlet fe\'er anti 
inxin, ifartJr 1393 
treatment of diphtheria Xlarch 
HOI 


SpianiAnic nerve scctio 
tenaloa MarcJt 1356 
Sfdeoectomy for pcmlooua anemia* 
July U , , 

value of in }auDdice from atypical 
blood dysoaflia*, StpU 550 
I Sporotnchosia of aldn A/arcA 1647 
Sprue July 62-^ A/crcli, 1496 
Stapbylococcu* antitoxin March 1426 
toxin IfarcA. 1426 
toxoid A/drcA 1426 


14\3l \ UJJUJIU JUUftH 

of memnsita, NoCh 760 A/orcb, Stana-edema In tbrombopblebitia 
u-)? a 1 Srpi 542 

In v^cooc veins, S<pf. 538 


1423 

of pocumcma, Jtdy 3-6 
of icarltt fever Monk 1389 
Scrams recent advances Marti 
1409-1434 

Sex detcrmmatiOQ Marci 1446 
Sexaal desre and hypertension July 
146 I 

Shoulder pain m nllbiadder diseaae, ' 

651 

SimmoGd % disease, Nn , 825 
Sinus, roasiUry diaoae of pain 10 
Jai 1062 

Siatatis m scarlet fever treatment 
Marti 1396 

Si^mensLQ in (uoctioaal metror 
rhaRlabyouogisoroen 361 
Boaoctheal inflamma 

Sha diseases of Iforci, 16‘»7-1649 
sUphyUxic^ toxoid 
la Afarci 1431 

bi hay (ever, Afardi 1472 1553 

tubercttlo^of .^p<, 611-618 

roeotgcn therapy Sipt 
e>'e aymptoms. Jan^ 
^^^l«icknci»,eyriyiaptoms, /an 

SW. neural, u,reI^o( Ja. lOJl 
W r’aranitKin Jan. mi 

g^«lnan jJorr* 15M 
|3;>^u»n( Ifnrdi 1598 

l^cnlnujnnfiiUrtn JInrri 1608 

536 


66 


243 


meiungitia, 


m vancooc vema, ajo 

Status epiiepticus, July, 261 
Steatorrhea, idiopathic, July, 

Marci, 1633 

SteUwag't nm Jan 1208 
^erility m female, Aforth, 1449 
Stokes-Adams attacks July, 

Afarck 1625 
Stomach carcinoma of inoperable, 
July, 195 

m dev^pment of pemiaous an 
emla July 40 

secretory, motor and sensory dra* 
turbancea m gallbladder diseaM, 
No9 660-662 
Stools Petros’s examination m tuber 
culosii Nov 721 

Streptocococ sore throat Jan 1143 
[Stndor, significance m tracheal and 
' brondnal obstrucuon ^pU 454 
Strychnine poisonme convuitiont m 
‘ July 244 256 

Subpcnchoodrial abscess Jan, 1051 
Suburethral abscess, nonorrheal Nos . 
921 

Sulphur treatment of rheumatoid or 
thntis, Afflrcfc, 1374 
Suprarenal glanos denervation for hy 
pcrtension March 1358 
m Addison s disease Sspi. 334, 
386. 390 

orgm of hypertension March 1355 
for hypertension 

pelvic, Jan ; 113S 

iSyurape wmiiBcauce und treatmeot 
‘ Varch iSn 1621-1616 

»• uuurm Kibttitute, Not , 

jSyphilu, eye lyniptom*, Jua 1239 
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Syrjngomyeha, diagnosis and treat- 
ment, March, 1571-1582 
Systolic murmur, March, 1507 


Tades, eye symptoms, Jan , 1238 
Tachycardia, paroxysmal, Nov , 857- 
863, March, 1325 

Teeth, unerupted and impacted, pain 
due to, Jan , 1062 
Telangiectases, Sept , 536 
Temporomandibular joint diseases, 
pain m, Jan , 1065 
Tension of eye, testing, Jan , 1 194 
Test types, visual, Jan , 1190 
Testis, tumors of, roentgen treat- 
ment, Sept , 599 

Tetanus, immunization, Jan , 1284, 
March, 1420-1423 
neonatorum, July, 251 
Tetany, July, 241-243 
infantile, July, 254 
Thallium acetate m tinea, March, 1638 
neuritis, Nov , 955 

Theobromine in angina pectoris, Jan , 
1101 

Theophylline in angma pectoris, Jan , 
1101 

Theophylline - ethylene - diamine in 
heart disease, March, 1321 
Thiocyanate in arterial hypertension, 
March, 1351 

Throat, sore, septic, Jan , 1143 
Thrombophlebitis, Sept , 539-543 
Thrombosis, coronary, angina pectons 
and, differentiation, Jan , 1085 
treatment, Nov , 873-880, 887 
of aorta and its larger branches, 
July, 159-170 

Thyroid gland, carcinoma of, roentgen 
therapy, Sept , 600 
diseases, ^^astro intestinal mani- 
festations, Jan , 1258 
treatment, March, 1377-1387 
Thyroidectomy for angina pectoris, 
Jan , 1105, March, 1333 
lor congestive heart failure, March, 
1570 

Tic douloureux, relief of, Jan , 1017 
Tinea barbae, March, 1638 
capitis, March, 1635, 1636 
arcinata, March, 1639 
favosa, March, 1636 
sycosis, March, 1638 
unguium, March, 1648_ 
versicolor, March, 1645 
Tinnitus, menopausal, July, 218 
Tissue extracts m angina pectoris, 
/a«,1103 

in arterial hypertension, Marcn, 
1348 


Tobacco, use of, in angina pectoris, 
-Voo , 883, /a« , 1099 
Tongue, black, July, 59 
burning, Jan , 1065 
Tonsillar infections, sepsis and pyemia 
after, treatment, Jan , 1151 
Toothache, Jan , 1057 
ear pain in, Jan , 1055 
Toxoid, diphtheria, Nov, 736, Jan, 
1281 

staphylococcus, March, 1426 
tetanus, Jan , 1285, March, 1420 
Trachea, obstruction of, clinical and 
bronchoscopic findings. Sept , 153- 
462 

Transfusions blood, from convales- 
cents in scarlet fever, March, 
1394 

in functional metrorrhagia. Sept , 
362 

in inoperable cancer, July, 202 
in measles, Jan , 1288 
m secondary anemias, July, 99 
Trendelenburg’s test in varicose veins. 
Sept , 536 

Tnchomoniasis, vaginal, March, 1443 
Trichophytide, March, 1644 
Trigeminal neuralgia, relief of, Jan , 
1017-1028 

Tropical macrocytic anemia, July, 66 
Trousseau’s sign m tetany, July, 242 
Tuberculm reaction, Nov , 702-706 
Tuberculosis, cutaneous, hematogen- 
ous type. Sept , 611-^18 
miliary, roentgen findings, Nov , 712 
of small intestine. Sept , 379 
of suprarenal glands in Addison’s 
disease. Sept , 384 
pulmonary, abdominal pain in, Jan , 
1116 

bronchial obstruction in. Sept , 
456 

crises in, management, Nov , 901- 
909 

gastro-intestinal manifestations, 
Jan , 1258 

home treatment, July, 227-231 
in children, diagnosis, Nov , 701- 
729 

Tuberculous bronchopneumonia m 
children, Nov , 717 
hilar nodes, Nov ,711 
meningitis, Nov , 758, 759 
peritonitis in children, March, 1612 
Tumors, abdominal, in children, pain 
in, March, 1611 

gynecological, of endocrine signifi- 
cance, March, 1-146 
mabgnant, roentgen treatment. 
Sept , 598-603 

of brain See Brain, tumors of 
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Tmaon U tamU mteamt, Sept , 366 j Vacdn^poliomjditu Nm 742 /an 
o( atha, ohtttuctive, S«N- 4« 

T^Sto^nw^-iTmunuation Jan 1 rabict Jm 1290 

1*1^ Sauert pertuiiis Atw, 73q Jon 

' 1288 ManA, 1413 

smallpox, Jojj 1277 
treatment oi bay fev'cr and asthma, 
IfflrfJi 1487 


luxi pstrojejunal foUowioj gas-, , 

UCheDterottomy, Sepf 442 1 AfanM 1487 

o(\km Sepi^380 ol poctimonla, Jaly 6 

peptic See PrWtf tJc<r 1 of rheumatoid arthnUs JUarcA, 

lanccne, Stpt 539 | 1373 

Uktrauoo uremic Juiy, 238 1 typhoid fex'er Jan 1284 

Ulccratne coTttis, chronic, manage- 1 Vacaoea recent advances March 
ment 403-407 1409-1434 

two caremomas compbcating 1 Vaginal comphcatiops m gonorrhea 
408-410 Nov 919 

idiopatnic in children ifarck 1 inBammations and discharges 
1673-1683 March 1443 

enterocolitis, regional 411-1 Valsalva car inOationj /ar> 1042 

1 Van den Bcrgh reaction Jan 1166 
wuiaviolet treatment ol pruntxis, I Vancose ulewt, S*pj 539 
9^ vans . 535-538 

M seo»dary anemias, July 98 VaKular crises m hypertension man 
UwMicioQHicis in heart block, July agement July 133 143 
ti ^ - , Vaaomolor rhvnms iXarck 1468 1547 

tJttttrotf Jal? 237 Vasovagal syncope, JJnndi 1622 

*36-241 Vestx m pemiaous anemia July, 56 

coavnleociiin July 236 73 74 

^ Veuu. dutaw* of Sept , S35-543 

75^ pouoniag treatment, Jan^ Venesection m coDgesut.*c heart fad 
lmK« f 1 , 

inlcctioa m ^Meudo-urtmic convulsions, JuJy 
1 Venous hum m neck, March 1517 

''^’i^gaurc.nt^uulman Uoatment M.reM 

Viwttol m hny fever and asUima, 

^rme exatnuuttfi' ,« ^'I^ls diseases, A^or 732 

3fank. l(i6i *** pregnancy VlsaraJ lesions of lupus erythemato- 

w Ditmtarv A . **“ 333-346 

, NJsual te«., Jan 1190 1193 

blttdtai ^ B and pemiaom anenua 

wHS V?,""®*' , /xly, 51 74 

'Woopauial 2«4 factor in colds, T'Tiw 748 

‘bmp, mwcondaiyantmtai, July, 

^QS, aI If- > 77 


peptic See PtMic ulcer 
tanccae, Sr/4 w9 
Ukeratioo uremic July, 238 


discharges 


U^MidoQHicis in heart block, July 

Una (rod Inf, 237 
Umma did, 136-241 
coavaltMoiin Jid, 236 
1 —I? ''“’''boi, Jidy 258 

'■moic nouoaiai treitmmt In. 


Imhia, (euile, Eonorrheal infcctioa 
Sn 911, 922 I 

•^utt 5^923 

5f«,913 

Lt«M caniade, N«r^ 923 
I'-^yonoroccal, feior thoap, 

'■"“^.^"«i'“tachlWra, July 
>ract iMKiigaUro-mtalinal man 


, Haiti 1611 

'■™,, “ammalion 


> Haiti 'liio I 

'Sat ■^°''- '779 


Vitamin»,S»N 463-476 AParck 1494 
cheimcal nature Sept 477-485 
\olvuluj Sept 378 
Vomiting m acute appendicitis, Juiv 
186 193 ^ 

lo inoperable cancer treatraent 
July 200 
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Von Graefe's sign, Jan , 1207 
Vulva, itching, March, 1445, 1446 
Vulvovaginal gland, gonorrhea of, 
Nov , 919 

Vulvovaginitis, gonorrheal, m chil- 
dren, March, 1445 


Weakness in inoperable cancer, 
treatment, July, 201 
Westphal’s sign, Nov , 652 
Whooping cough, Nov , 732 


Whooping cough, vaccme prophylaxis 
and treatment, Nov , 738, 739, Jan , 
1288, March, 1409-1417 

Xerophthalmia and vitamin defi- 
ciency, Sept , 478 

Yeasts, autolyzed, m penuaous an- 
emia, effects, July, 51, 57 

Zoster aunculae. Hunt’s, Jan , 1052 




